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K. A. KouvemKos «Mccneqopanne cTpoeHuA KOMMJICKCOB JIMTH HOpraHHyeckux COeqHHEHHH C 
TIpOCcTHIMA 3upaMH MeTOJOM uNdpakpacHbIx cnekTpoB», nTomemeHHoH B JIAH, +. 136, Ne 2 
4961 r., HeOOXOAHMO BHeCTH CJIefywouNe HCIpaBseHHaA: 
a) nognucn k puc. 145 wu 1A cneqyer NOMeHATH MeCTaMH; 
6) Ha cnexTpe 15 u3MeHHTb HOMepa KPHBbIX: BMECTO 2 AomKHO O6nITb J; pMecTO 3— 2? A 


w BMecto f/f — 3. 
A. H. Peducnos, T. B. Tananaesa, JI. H. Hlueopun, K. A. Kowewxos 


B uanmeti crarbe (M. ©. Baaux uC. E. Cepepun «la6uapnnie docpopune coeau- 
HEM Cepe4HOH MbIINNLI KPOJHKOB pH creHose aopTH), NomemenHoH B JLAH, vr. 136, Ne 2, 
1961 r., B TeKcTe, re IIpHBOAATCA MaHubIe O Sey eae AaOusbHoro ocmopa B SACKTPO- 
dboperu4eckux @pakunax, BMeCTO YKa3aHHoro Mr-%, AOJDKHO OBITS pr. 


M. ®. Baaux, C. E. Cesepux 


B moet crate (A. JI. 3e 15MaHOB «K Bompocy o AehopManHH CONYTCTBYIOlHero I1po- 
CTpaHCTBa B TeOPHH TArOTeHHA JiinwITelina»), noMemjeHHOoH B J[AH, 7. 135, No 6, 1960r., na 
etp. 1370 B crpoxe 24 cneqyeT HCKAIOUHTh paBeHCTBO GO? (@1@2W3)/(0x°)? =0, B crpoKe 


25—mck MOUNTS (WIA Tex «Ke xX"). 


MHCbMO B- PEJITAKILHIO 


Kak HaM CTaJIO H3BeCTHO, B HEONYONHKOBaHHOH AOKTOPEKON AnecepTayHA 
M. C. Jlupuimua «O 3epKaJbHO CONpsxKeHHBIX H CAMOCOMNPSAXKeHHbIX paciiMpe- 
HHAX CHMMeCTPHYeCKHX ONepaTOpoOB, OOpasy!Ol4HX MpocTyio CHCTeMy, H O He- 
KOTOPbIX HX IIpHMeHeHHAX» (1) H3y4asacb NocTaBsAeHHad M. [. Kpettvom mpo- 
OsIeMa TIPOJOJKEHHA TOMOKHTeEAbHO-ONnpeseeHHOK PYHKUMH, 3a,aHHOH B BbI- 
HyKJOH WeHTpaJIbHO-CHMMeTpHyeCKON OONAaCTH, Ha BCe IpocTpaucTBO, KOTOpas 
cBA3aHa C Sajjaueli O KOMMYTHPYIOUIHX pacluKpeHHAX CHCTEMbI CHMMETPHUECKHX 
onepaTopos. 

STOMY 2%Ke BOIPOCy HOCBALLeHbI Halliv sameTKH (7, °). Kak BbISCHHJOCb, TeO- 
pema 5 B (?) H Teopema 3 B (*) OblmH BHepBbie BoKa3anpr M. C. JInpuimiem 
B (7). B (*) qoKa3aHa TakxKe OOM1aA TeOopeMa O CYLIeECTBOBAHHH KOMMYTHPpyio- 
IHX pacluUHpeHHH ABYX CHMMeTPHYeCKHX OMepaTOPOB, H3 KOTOPHIX OHH CaMo- 
CONPAKCHHbIN, HCUOJb3SYIOULaA HHBOJIOWHIO, TAK YTO Teopemy | B (?) H Teope- 
mMy | B (*) MO%KHO pacCMaTPHBaTb KaK pa3BHTHe 3TOH Teopemb! M. C. JIuBiuH- 
ua. Kpome Toro, B ONpeweeHHH MONOKUTeEIbHO-OnpeseneHHOH PyHKIUHH B (°), 
ABSAIOWLEMCA YACTHBIM Cyyaem OOuero onpenenenua M. T. Kpelina yaa Bpi- 
NY KOH WeHTpaJIbHO-CHMMEeTpH4ecKOH OOacTH (opMyva (5)), RonyuleHa onuc- 
Ka: B (5) HYXHO YMCHBIUMTb CTOPOHHI MpAMOYFOAbHHKA BBOe. 


P, Hemaeunoe 
1. "OCKUR 


WHTHPOBAHHAA JIMTEPATYPA 


1M. C. Jing@uruu, Toxropcxan qucceprauus, Batipam-Amn, 1944. 2P.C. Hema- 
ruaos, JLAH, 133, Ne 3, 544 (4960). % PT. HW. Ockun, DAH 133, Ne 3, 540 (1960). 
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Jloxaanm Akanwemun Hayx CCCP 
1961. Tom 139, M3 


MATEMATHKA 


Cc. K. FTOLTYHOB 
: MHTEPECHbIM KJIACC KBASHJIMHEMHbIX CHCTEM 
(II pedcmaeaeno akademuxom HM. I. Fempoecxum 17 III 1961) 


QToh padoToh a xouy oOpaTHTb BHUMaHHe Ha OJHH KJlacc Andpepenuuasb- 
HbIX YpaBHeHHH, OXBATHIBaIOWMH pA BaxXKHbIX yYpaBHeHHH MaTeMaTHYeCKOH du- 
3HKH HW YOOHbIM JIA NOcTpOeHHA MATeMaTHYeCKOH TeOpHH. 

YpaBHeHHA Aid OOpaTHMbIx mMpotieccos, MpHHaIeKalMe ONHCbIB4eMOMY 
KAaccy, HMeIOT BUA 


| aL aL! 
Of 4 ‘ 
) an) eee Up 
1 
P Snecb L = L (q1, qa, ..-, Gn), L’ =L! (qi, ga, . . +> Gn). 


K 9ToMy KJlaccy MOryT ObITb MpHBeseHb!: 
1. Bapuanwouubie ee Jlarpamxa: 


OED OL Ch ais 
Ot (sua an =I Bu 3) Pion Excu )= aa 


: 


G=F (ui), uli, uo, u'?), wnt uin)). 
And pmMBemeHHaA Halo NOMOMKUTH 
BEN) GR; fly OL ae OL 
IN Ss) Sn a ~ aul ron dakesit till au 
. OL OL OL 
ie = Gee Br es Veyae Bhd Sh yh) ee 
a = ee >i a, =i Yee By) | , L'= >v aut) ? P= du aut®) 
} Xs k x. k Xe 
2. Wucdbepenunabuble ypaBHeHHA KpHCTaJIJIOONTHKH. 

_ 3. Ypapuenna rasoBoi AWHaMHKH 

Opuy, ah ote Opuyu, , Opus 

ot oh *: OXa a7 0X3 == 

pug Opugtty 0 sae ee p) a OpUztls om 0 

' ot Oxy Cine Lt 
: Opus , Optistty tae. d (pu2 + p) 

OTRAS. OR ei 

dp dou, oH Opus _ 
Ot at OX, 7% OX2, “5 0X3 we o 
2 2 2 2 u2 u2 
oes a aN 2 ea 
re f ee. Sot Deer ees et. 
ot OX, 
: / 2 2 2 : 2 2 2 
u u u uy +us+u 
7 dou, (| E+" + an Ha oh 3 | api pape jp Habitat fe 
+ on + : =“ =0. 
OX2 OX 
o2f 


Jaa IIpHBeeHHA Hao MOJIOMUTH ~~ 


u ug U3 
GS ae Shee ey ee ee 
lene ue + ub + ue 
Cn = Gps ’ S ape 
ees TE Ee a 2 ee pay es 
= ara ie ae ee eT 


Bo3MOxKHOCTh TaKOrO MIpHBeJeHHA BbITeKAeT H3 TEPMOAMHAMMYECKOTO TOXK- 
4 Py 
ajectpa dE + We == "7 dS, 


JlerkO MpOBepHTb, 4YTO Ha TiayKHX pelieHHAX CHCTeMBI (2) BbINOMHAeTCH 
3aKOH COXpaHeHHA 


(> qq, —E| ay aL, — L) 
é 1 Sl Z ba 
ot i. > Ox, = 
i 
B 60JbLiHHCTBe KOHKPeTHBIX IIPHMepOB OH TipescTaBsAeT cOOoO 3aKOH COXxpa- 


HeEHHA SHEPHH HIM JHTPONHH. 
Crctemp! Tura (1) MoryT 6bITb NepenucaHbi B BHJe 


Od, ; Oy 
>» Lava, ot a Losan Ox; aM (2) 
k i,k 


H3 KOTOpOro ClesyeT, YTO pH ByKJION L (qi, g2, . . -, Gn) OHH ABMAIOTCH eCTe- 
-CTBCHHBIM HeJIMHEHHbIM OOOOULEHHeEM CHMMeTpHyecKHX cucTem Dpuypuxca (*). 


_jludpepenuupys cuctemy (2) HecKOAbKO pa3 No x; 4 0 ft, MbI NoyuHM ypaBue- 
HHA, KOTOPBIM YAOBJIETBOPAIOT Te HJIM MHbIe MpOH3BOJHbIe OT g;. CHMMeTPHY- 
HOCTb MaTpHIt KOS(PpPUNHEHTOB STHX YpaBHeEHHH NO3BOMAeT Oe3 Tpya BbINMCaTb 
HHTerpasibl SHEPlHH MIA MpOHSBOAHBIX. OTH MHTerpadbl MOSBONAIOT BOKa3aTb 
\KOPPeKTHOCTb cHcTeMbI (1), HallpHMep, TaKHM 2Ke CMOCOOOM, KaK 9TO CjleaHoO 
'B padote M1. I. [lerposcxoro (*). 

YpaBHeHHA Jit HeOOpaTuMbIxX MpoweccoB NomyyawrcaA H3 ypaBHeHHl (1) 
IPHIMCbIBAHHeEM JIMCCHIATHBHBIX 4JICHOB: 


aL. aLi 


G; Cra = é js Og, 
a + ae, = Dt a, ae, ° (3) 
J 


i,k,s 


Matpuua ||bje|| omKHa ObITh CHMMeTPHYHOH No j, $H Mo t, k HW MOOKUTEIb- 
HO oNpeeseHHol. YcOBHe CHMMeTPHH SABJIAeTCA CeACTBHEM ycOBHi Oxn3a- 
Tepa.JJId HeOOpaTHMBIX Tpoweccos (°). 

Oxas3bipaetca, 4TO tbopMa (3) ypaBHeHH JIA QHCCHMaTHBHbIX NporleccoB 
ON€Hb yOOHA NPA HCCeELOBAHHU CTPYKTYpbl YAapHbIX BOH. OTO Opiio NoKa- 
-34HO MHOIO B pa6ote (*), rae A NpHBe HCCIeOBaHHe CTpyKTYpbl K OOHKHOBeH- 
HBIM YpaBHeHHAM Bua 


Ag, =Do,, dq: = oidt, (4) 


D=>\bicice, NS Atgnge ean) 


H Jad Alt 9THX YpaBHeHUM TeoMeTpHyeCcKyIO HHTeplipeTanuio. Ona Opiia 3aTeM 
HMCHOJb30BaHa B paOoTtax (°~*), KOTOpPbile MO3BOHAM BLIABHTb PAX HEOKUAHHIX 
(PaKTOB NOBeAeHHA PeWWeHHH KBaSHJIMHeHHbIX CHCTeM. 

De 


Ilpu o6cyxeHHH 9TOH pa6oTbI Ha ceMHHape JI. 11. Cegona B Mockospckom 
FOCyapCTBeHHOM YHUBepcuTeTe Moe BHHMAaHHe OblIO OOpallleHoO Ha TO, 4TO BUT 
(4) 11a ypaBHeHHi, OMMCbIBaIOIMX CTPpyKTYpy BOJH B MarHuTHOH rHApoAMHaMH- 
Ke, OblJI oTMeyeH )KepMeHom (°). OqHako reoMeTpHyecKand HHTepMpeTalua ypaB- 
HeHHi (4) octanacb )KepMeHOM He3aMeueHHO!. 

Bpiesienve ONMCaHHBbIX 3eCb KJIACCOB YpaBHeHHli ABHJIOCb Y MeHA CJleCTBH- 
€M H3y4eHHA CBA3H MexKy TepMOAHHAMHKOH H KOPpeKTHOCTbIO YpaBHeHHH MaTe- 
MaTHY¥ecKOH (43HKH, HayaIO KOTOPOMy ObIO MoNOxKeHO paboToH (°). 


' 
i] 


Tlocrynusio 
7 III 1961 


WHMTHMPOBAHHAA JIMTEPATYPA 


1K. QO. Friedrichs, Comm. on Pure and Appl. Math., 7, No2 (1954). 7 W.T. Ile- 
TpoBCKHi, Marem. cOopH., 2 (44), B. 5, 815 (1937). 3 poor, TepmogquHamuka He- 
oOpaTHMbIxX Mmpoueccos, M., 1956. 4 C. . Toayuos, JAH, 134, Ne 6 (1960). 
6c. K. Foxyuos, JAH, 136, Ne 2 (1961). ® B. ® Dpnsaueunxo, JAH, 136, Ne 1 
41961), *H. J. Bapengeuncxkaga, JAH, 136, Ne 3 (1961), § P. Germain, Contri- 
bution a la théorie des ondes de choc en magnétodynamique des fluides, Office Nat. d’ Etudes 
ct a ee Aéronaut., Publ. Ne 97, Paris, 1959. 9% C.K. Toxyuos, YMH, 14, B. 5 (89), 

1959). 
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Jloxaagn Akayemun mayK ccCcPe 
1961. Tom 139, Ne 3 


MATEMATHKA 


K. K. FOJIOBKHH 


HEKOTOPbDIE YCJIOBMA FAIARKOCTH ®YHKUWMH MHOPHX 
MNEPEMEHHbIX H OWEHKH ONMEPATOPOB CBEPTKH 


(ITpedcmaeaeno axademuxom B. H. Cmupxosoim 13 III 1961) 


PesysbTaTbl HAaCTOAIeH paOoTbl OCHOBBIBAIOTCA Ha CJIeAyIOWHX S/eMeHTap- 
HbIX aslreOpawuecKHX TOK AeCTBAX: 


Le — f= +2 @— 1" ¥ 3 (Bat) eo | 


h=j 


Tt yin ft Gls jing cee 


a 
Bl £ f=]. i=1 j=l 


é 


rye 6; — cumpoul Kponekepa; P; — HeKOTOpbie MOAHHOMBI OT X;,..., Xm, BUA 
KOTOPBIX HECYIMeECTBEH JIA HabHehuero; 


Tm Spe 
i i s (x, Aj 


t=1 - s=1 cll 


+ Bel] Gr — oe @) 


s=1 f==1 


Siecb nm — Mpou3BObHOe HaTypambHoe uuco, N = II (; +1—1, a 


(PYHKUHM A, ABAAIOTCA NOJHHOMAMH M10 OTPHIATebHbIM cTenleHaM x; °. [Ipupe- 
He€M BH] 9THX NOMHOMOB. J\ia sTOrO 3aHyMepyeM B MpOH3BOIbHOM nopsgKke 


uncnamMH oT | go N — | BcezosmMoxuHbIe pe reeer cea cae x!” pe 
0x jl. Oe i Se oe S) Tee S l,. O603HaquM 
Re k=l 
MOAOOHOe TpoHsBeyqeHHe Cc i-M HOMepoM 4epes v;. Jlamee OGo3HauMM 4epes 
Q; (Yi... +5 Yy_,) OMHOPOAHDIH MOJMHOM NopsKa j, CHMMeTPHUHDI 0 BCeM 
apryMeHTaM H JiMHelinbIi 10 KaxKJOMy H3 HX, HOPMMPOBaHHEli ycJlOBueM 
Q;(,..., 1) =Cy_,. Tlonoxum taxxe guia efuncTBa o6o3Ha4eHuit 
Eine = Uy) ee longa 


ee Qn—s (V1, ieee. Vy—y) a Qn—s—1 (Vi sees Vn—1) 


Cae (ae N—1 


j=i 


B tom pectBax (1) — (3) MoxHO BMecTO OyKB X; MOACTABHTb OllepaTopbl CABH- 
ra no i-H NepeMeHHOM C MpOW3BOAbHEIM WaroM h. puctaa Onno (x; — 1)’ ne- 
peliJeT B ONepaTop B3ATHA KOHEYHOM pasHOCTH Ag ‘ . B pesyabrate nomyuates 
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HApexeNeHHble OMepaTOpHble TORK AecTBAa, CBASHIBaIOUNe B cy4ae (1), (2) KoHes- 
Able pa3HOCTH OlpeseseHHOrO BUA C WaroM fh, pasHocTH STOFO Ke BHAA C yBe- 
JHUCHHBIM B 2 HJIH BN pa3 WaroM H pasHOcTH Oovee BLICOKOFO NOpAAKa; B Cy- 
ae xxe (3) MOy4HTCA BbIparKeHHe CMeLUAHHOH paSHOCTH C WaroM fh yepe3 pa3- 
OCTH STOFO Ke BUA, HO CO CKOAb yroHO OoubIuMMU WaramMH. ByjeM cuuTaTb 
© BCeM JlaJIbHeHWIeM, 4TO (PYHKUHOHAIbHaA HOpMa| |, onpeqeneHHaad ANA 
YHKUHH 77 MepeMeHHBIX, HHBAPHaHTHA OTHOCHTeJIbHO OMepaTopoB cyBura To 
@KOMy NepemMeHHomy. Torga onepaTopuble ToxpecTBa (1) — (3) taayT Ham, 
OOTBETCTBEHHO, HepaBeHCTBA: 


pAb |< YAh,, f+ CyArul; (4) 
5t 

; us, ts 

é 1 

S m parent : inane mt + C Si JA, Ay as “ ma (5) 

peat! cw } 

| WA eee stew te 

4 N 

: l, 1 lim 

‘ S C 2 TAC an oe aA oe mt || ae i Ab iy AR mu i|, (6) 

} ‘s=1 


BaxKHO OTMETHTb, UTO B HepaBeHcTBe (5) KOHCTaHTa 3aBHcHT OT J; H OT n, 
’@ B HepaBencrTse (6) — TombKo or J;. HepaBeuctso (4) aBuIneTCa MpOcTHIM H Baxk- 
‘HBIM UACTHbIM CuTyuaem (5). 

ByjeM Ha3biIBaTb (PYHKUMOHAIOM THMa MaKCHMH3allHH BCAKyIO HOpMy J, 
ONnpekeseHHyIo JA HEOTPHIAaTe/IbHbIX KYCOWHO-HEMPePbIBHBIX (PyHKIMA tp (h), 
3aaHHbIX Ha Noympamon h > O, oOpaiaroulHxca B HYJIb B HEKOTOPOH OKpecrT- 
HocTu TouKH h = O wm yObiBarollHX KaK OTpHuaTebHaA CTelleHb A npn h — oo, 
ecw OHa OOaqaeT CeEMyOULMMH CBOMCTBaMH: 

1. U3 nepapenctaa wp (h) > @ (h) caegyet, sto J [yp (h)] > J [p(A)]. 

2. J lp (kh)] = J lp (h)]. 

Ha ocHoBanuu cBolicTtBa | MOxKHO paCcIIHpHTb OOaCcTb onpeseweHuA *yHK- 
uMoHada Tuna MaKCHMH3allHH, BKJIOUHB B Hee HeKOTOpble (yHKUHH, He OOpa- 
aaioulwecd B HYJIb B OKpecTHOCTH Hy/Iat. MMenHo, MO/10xKM 


J by ())= lim se(=) oo], 


Te 


BO eatin a 

? 
i 
€CJIM HaNMcaHHbit Mpesem KoHeyeH. JlerKo BUyeTb, YTO MOCe Takoro pacuupe- 
‘Hua OONaCTH OMpeyeneHua J no-mpexHeMy OOsayzaeT cBolicTBamu | u 2. Bax- 
“HeHWIMMM 43 PYHKUMOHAJIOB THNa MaKCHMH3aILMM ABJIAIOTCA 


ie 1/p 
Jy twiry=|\ Man)” p> 1 Jo by (1 = sup () 


0 


tf l 

| Vimes B Bugy, uTo onepatop 0'/0x; AonycKaer B Hopme | || mpeqcTaBeuue 
7| At 
jim. KOTOpoe JerKO OOOCHOBAaTb, NOMb3yACb e€ TPaHCJAWHOHHOH HHBa- 
h>0 

| PHAHTHOCTHIO, MO2KHO BbIBeCTH 43 HepaBeHctTsa (4) yKasaHuble HIKE Pe3y/IbTATHI. 
‘TIpeanonoxum, uTO f — mOG0e NOOKUTebHOe “NCO, r’ — HanOoubuIee He- 
Jiee 4uc0, MeHbilee /, a r” — HaHMeHbIlee Teoe 4HCIO, Oovbilee Fr. 
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* 


Teopema 1. B kaacce dyxKyuti, 0aa Komopolx * 
1 [eD Ag ae |] <0, 


4 
J ie | 
ja 
20e 1, s — yenvle 4ucaa makue, umo 1 > r —s > 0, s > 0, akeueanenmnes mencdy 
cooou. 


Ha ocnopaHun HepaBexctTs (5) u (6) MoryT ObITb JOKa3aHEt Oowlee OOuHE TeO- 
peMEI. 


Teopema 2, Ilycmo h,..., lm — npouseoAoHelti nabop HamypaAabHolx 

yuceauly +... +1y>r npu nexomopom m' < m. Toeda 6 Kaacce mynkuyut, 
& (A) yas Aim | “Nhe. 

dan Komopox J bas Am | << 00 akeusaneHmnet 6ce HOpMoL Buda 


m’ 


Mle = | is : Ae PAG te |. 20e Rk — atoOoe yeace u Heompuya- | 


ece HOpMbt 6uda 


AL Osu 
h,é s 
Ox; 


ee 4UCAO0. 


Teopema 3. Ilycme 0 sayy <1, A, .. », bn — ao6e1e Hamypaaoxece | 
4uCAad, 6 cymme pasHule I, npU4YeM mM’ a Toeda 6 KAacce PyHKyull, OAA KOMOPELX | 


m’ i s 
Sh | rd Aa AN = Agim ll | <0 
J 


ece HOPMbL Buda 


, 


m 
4 (é Z;+k l 7 ; 
ST fap ORE Anal | 
j=1 
IKBUBAACHIMHOL HOPME 
m’ 
il ) d/u 
p2 ‘i Ge Ah, j hy lm 
OX a ane hoe 


j=1 ue 


, 


i 


M3 conoctaBJenua Teopem | u 3 BbITeKaeT CJIeMYIOWH pesysbTAT: 
Teopema 4. B ycaceuax meopemoi 3 umeem mecmo oyeHKa 

a Oye 
eae aera oc . 
ax... Ox. |< y ia al 


B yactuocrn, ecm nog | || toHuMaTb HOpmy BL, Mo BceMy MpocTpaHcTBy 
WIM MO THMepMOCKOCTH HM MOOKUT J = Joo, TO YTBEpKeHHe MOceqHeH Teo- 
PeMBbI CoBlajlaeT C TeM YaCTHBIM CilyyaeM TeOpeMbl 13 pa6otnr C. M. Huxoub- 
ckoro ('), Kora AucpepeHuMasbuble CBOlCTBa PYHKUMH MO BCeM HalpaBsIeHHAM 
omMHakosbl. Ecrm2Ke nooxkuTb | || =|] iz, 4 J = Jp, TO MbI TpyyeM Kk ana- 


JIOTHYHOMY YaCTHOMY CJlyualo TeOpeMbI, HefaBHO ycTaHoBJeHHOK B. HM. Wapu- 
HbIM HB. A. CoOHHHKOBEIM JJIn MpoctpancTB W 7. 

Ilepexoqum K OWeHKaM OnepaTopos cBepTKH. IIpuH 9TOM MBI OrpaHHuHMcsa 
(OpMy/MpOBaHHeM MpocTeIWHX pesyJbTATOB, Ciefyroulux u3 Teopemp! |, u He. 


OyeM KacaTbcs Ooulee TOHKUX, CBA3AHHBIX C IIpHMeHeHHeM Teopem 2 u 3. Ilycts 
Ey — WpocTpaHcTBo. m u3MepeHHit Hu 


m’ 


D! la 


Ae 


Ox 7 


Z 


u(x) = \ G(x —y) @ Way. 


Em 


* Tlo cymlectBy sTo mpeAnomowKeHve OTHOCHTCA K NOBeMeHHIO (PyHKUHH Ha GeCKOHeuHOCTH. 
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Teopema 5. [Tycmb npu nexomopom | > a> 0 
\ 144,16 (y) |dy < Ch? 


Em 
u& nycmb npu HeKomnopom fr > a 


J) \1aisG W)idy] <oe. 
Tonzda, ecau | @ (y)| << 00, mo 


I | sper [er oe | |< Get [te x babel], 


“cde kR>r—a 
| Teopema 6. /Iycme npu xexomopom | >a 
q \\Ai.GW) | dy < Ch 


| u Rk — yeace 4ucao, He menowee 1. Toeda, ecau ||@ || > co, mo 
4 s 

. | aa Ain, &® I , 

lee s>k—a. 


IIpumep. Ilyctp G(y) = I/r (y)? (p < m). JT0 aLpo TombKO MOocTOAH- 

HBIM MHOXKUTeeM OTHMUAeTCH OT Apa oneparopa (— A) \” ”)?, Ycnosua Teo- 

peMbI 5 BBINOJIHeHLI C @ = m — p H Upu s1060M r > a. Tlonoxum, nampumep, 
J = Joo wi | =|] |c,. Mbt nomyaum ro Teopeme 5 


Jul, th tm SE Pl, eve maa)" 


Hs tTeopemht 6 B 93TOM ciyyae cuelyeT, 4TO oOOaCTh ompeletenua 
/2, 8 e 
8B L, onepatopa (— Ay* coflepxHT Bce (yHKitwH C KOHeYHOM HOpMOK 
6 


\ err lt coli ah, s >. Hpu gq = 1 9T0T pe3ynbTar aBJIAeTCH OKOHYA- 
0 ’ 
_TeJIbHBIM, a 1ipH g > | oH, BO BCAKOM CJly4ae, TOUeH MO AuddepeHitMasbHOMy 
_Tlopaky m Mo pasMepHocTH. 
IlpumeHenue TeopempI 5 B OJHOMepHOM caly4ae AA G (y) = 1/y? NO3BOJIAeT 
pacmpoctpaHuTb Teopemy 1 H Ha ApoOubie NopsAAKH gAuddepeHuHpoBaHHA s. 
\PesybTaTHI, KOTOPble pH 9TOM NoJyuaroTcs, CofepxKaT Kak WacTHbIe cJIyuaH 
_ pesymbtTaTer Xapau — Jlutappyna (*) wu Surmyuga (*) no ApoOuomy uuTerpupo- 
- BaHHIO. 

Teopemst 2—4 o6o06ulaioTcA Ha CHJIbHO HeIIpepbIBHble /-llapaMeTpHyeckue 
NOJYrpynlbl OrpaHv4YeHHbIX B COBOKYMHOCTH OMepaTOpPOB, elcTBYIOWHX B 
_ HOPMMpPOBaHHEIX MpocTpancTBax. 

B 3aKJ0ueHHe OTMeETHM, 4TO HeEKOTOPble YacTHbIe CJyYaH BbICKaSaHHbIX 
}3yecb TeopeM Opiiu ycTaHoBseHb A. 3urmyHyom (*), C. H. Bepuuitetixom ('), 
A. ®, Tumanom u M. ©. Tumanom (°). Bce Ha3BaHHble aBTOpbl ONMpasucb Ha 
‘annapaT TeopHu HanJyuMx IpHOMKeHHH, KOTOpHI B JaHHOM paOoTe coBep- 
“IlleHHO He HcnouIb3yetca. BMecTo Hero MCHOJIb3YIOTCA HEKOTOPbie KOMOMHATOPHbIe 
Tow JecTBa, OOHAPYXKUTb KOTOPble Mpolle BCero CpeACTBAMH SJIEMeHTAPHOH ail- 

reOppl. 


; JlenuurpagcKoe oTjesleHHe Tlocrynuuo 
Matematuyeckoro uucTuTyTa uM..B. A. Crekopa 28 II 1961 
| Axkafemuv uayK CCCP 


HWMTHPOBAHHAA JIMTEPATYPA 


1¢C.M. HukoapneKun, Tp. Matem. uct. um. B. A. Crexnopa AH CCCP, 38 (1951). 
malivgdear dy, So. 5. Littlewood, Mathie Zsin2 7000 (h02S)yaumes eA: Zigmun d, 
| Duke Math. J., 12, 47 (1928). 4 C.H. Bepuwmre iit, TAH, 59, Ne8 (1948). © A.® 
Tumau, M. ® T.umag, JJAH, 113, Ne 5 (1957). 
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Wonrnaanp Arnayemun wayk CCCP 
1961. Tom 139, N 3 


MATEMATHKA 


M. M, JPAIWJIEB 


O MNOPAKE HAWJIY4DIErO NPHBJIMDKEHHA ®YHKILMN, 
-ONPEQEJIEHHbIX HA KOHTHHYYME, JIMHEMHbIMM APPErATAMM 
U3 IJIEMEHTOB MPOAOJDKAEMOLO BA3SHCA 


(ITpedcmasaexo axademuxom A. H. Koamoeoposoim 18 ITI 1961) 


Ilycrh K — orpanHwuenHplii KOHTHHYYM B WocKocTH Z, HeBLIPOKJeHHbIM H 
He pa3OuBarolluit mmocKocTtu; G— ofHocBa3HaA O6NacTb, cofepxaman K; 
4 (G) wu &(K) — npoctpanctTsa dyHKUHH, anHasIHTHYeCKHX, COOTBETCTBEHHO, 
B oOmacTH Gu Ha K. IlpeqnonoKuM, uTo dyHKuHA WwW = @ (2) OCYUeCTBAAeT 
KOHOpMHOe OTOOpaxKeHHe ABycBA3HOH OOmacTH G/K Ha KpyroBoe KOAbIIO 
Wei | rR. 

B. 1. Epoxun, o606maa u3BecTuyro Teopemy C. H. BepuuTetina o Nopayke 
HaWJyuwlero NpHOMKeHNA MHOTOWIeHaMH (PYHKIUAH, OMpeeJIeHHbIX Ha KOHTH- 
HyyMe (1), MoKa3aJ1, YTO AIA KaxkAOro KOHTHHYyyMa K u M000 coxepxKalleh ero 
o6slacTu G CyllecTBYeT NOCJeNOBATeJIbHOCTb AHAJIMTHYeCKHX PYHKUHH 


COE [ii2oyi cee faa se i; (z) € 2 (G), j=0,1,..., (1) 
KOTOpad OONaqaeT CleqyIOUlHM CBOHCTBOM. 
Cpohctspo 5B. Oyukuna f(z), ompeqetenHan ua kouTHHyyMe K, 
Tora HW TOJbKO Tora AonycKaeT Aa Kaxwkgoro 6 > O u Bcex HaTYpaJIbHHIX n 
AL 
MpHONWKeHHA MHOrOWIeHaMH )) oc} f(z) Buna 
j=0 


FQ—- YP @l<c@C) W<e<cR zen, 


Kora OHA peryapHa B OONacTH G,, OFrpaHH4eHHOH MpooOpas0M OKpyXHOCTH 
|w|= p NpH npeocOpasoBanun w = @ (Z) (°). 

Takol NlocsleqoBaTebHOCTbIO, CoracHo (*), ABJSeTCH Tak Ha3bIBaeMbIM OC- 
HOBHOH Oasuc MpoctpauctBa % (G), KOTOPHH B YaCTHOM CJly4ae, Korga PyHK- 
Wud P (2) oroOpaxkaeT BHelIHOCTb K Ha BHeLIHOCTb Kpyra (@ (co) = oo), coBla- 
WaeT C MOCMeqOBAaTeIbHOCTbIO MHOTOUWIeHOB Dabepa. 

B HacTOAlei 3aMeTKe MOKa3bIBaeTCA, ITO CBOHCTBOM 6b oOslaqaeT BCAKHH 
MpOJOMKaeMbIM Ha KOHTHHYYM 6a3uc MpocTpaucTBa Y% (G) (T. e. BCAKHH OOWME 
6asuc Mpoctpancts %(G) u %(K)) pu ycOBMH, YTO 9JIeEMeHTLI 9TOFO Gasca 
HYMepyloTcH B ONpeseneHHOM MopsxyKe. ABTop cuuTaeT HEOOXOAUMMBIM NosyepK- 
HYTb 3feCb, UTO MocJeLyrollee MOKA3ZATEIbCTBO CYWCCTBEHHO ONMpaeTca Ha H3- 
MOMKeHHY!O BbiIe TeopemMy B. Jl. Epoxuna. 

Ilyetbh {én (2)};--9 — OCHOBHOH, a NoceqoBaTebHOCTh (1) — mpou3BoONbHEIit 
MpoqosKaempld Ha K Oasuc mpoctpanctBa %(G), u mycTb: 


lee) co 
ind2) = S' aper(e\y aey Gri ee 
ya) 
7=0 i=0 
Menas B cayuae HayoOuocTH HyMepaumo cbynKuui f,(2), a TaKKe yMHOKaa 
WAX Ha Hallexalllue KOHCTAHTbI, IpHBeweM Oa3Hc K KAHOHHYeECKOMY BUHAY, ana- 
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JOFHYHO TOMY KaK 93TO JesaeTca B padote (*). IIpu sToM coxpaHuM Mpexkuue 060- 
SHa4eHHA YHKUMH HU KOSPpHILMeEHTOB. 

Jlemma 1. Basuc (1) yodosaemeopsem ycaoeusm: 

L 
ay) “Mim [max | 7, (211 =o (1 =< p< R); 
jroo 2z6G, 
i=} ; ae : : sia ( \ 

Supe) 47, 105|R << a5 |ay|< ay; | by\<o, GPS i ey 
20€ Go, Mi,..., @,,...— NeKOMOPAA HeYyOolearoUyaA NocAedobaMeAbHOEMb NOAOICU- 
MeAbHoLX HUceA makux, «mo liman — ]. 


N->CO 
IlepBoe yTBep»KZeHHe AoKaspiBaeTca B padoTe (*), BTOpOe 2Ke EMY PABHOCHJIb- 
HO, KaK 9TO C/leqyeT H3 MATPHUHOrO KPHTepHA KBa3HCTeleHHOrO Oasnca, ycrTa- 


HoBjeHHoro M. [. Xarvanospm (*). 
JiemMa 2. Jaa Kancdo20 4wcaa p >| xatidemca noaosmcumenbHoe 4UuCAO 


q makKoe, «mo 


1 
“ . >, [ae | | Per <p ot nel ey es Re ab 
| é>pn+q j=0 
- Jia RoKa3ateperBa RoctaTouno onpeseIuTb unco g > | 43 ycnoBuA 
{ / = = es pee? ee a7 
peek a(n Rig’) = nandficiIR Vi") 


0<i<co 


? 


4 


HM BOCMOMb30BaTbCA MpeAbIyuleli emMMoill. 
PaccmMoTpuM jJlalee HOP Gade goes MHOPOWIeHbI, COCTABJICHHbIe H3 3JIeMeH- 


TOB 6a3uca myer A(z =e ieee. 20 (t= O}1,2 Sy. oyereee a 


Mn(p)  o603Hauawr;, cootsetcrBeHHo, MAKCHMYMBI Mojlyian P, (Zz) Ha KOHTH- 


HyymMe K u B o6nactu G, (1 <p < R). 
Jlem™Ma’ 3. Muocounense P,.(2) yOosaemeopsrom ycaceuro 


aay (ih M,, (p) aes = EL 
lim acon ~ Pp (1 ems 1) a R). 


1-00 


| LoKkxa3sateabcrTso.. Pa3ioKuM Kaxk pli MHOoroueH P,,(Z) TO OCHOB- 
HOMy Oas3ucy: 


(oe) 
Pa ite)s Sic ia Ss aj;e;(Z) = py or aur] EZ Pay MCP VEEN are 


pat i=0 U as L 


M3 ycTaHOBJIeHHbIX B paOoTe (?) 3JleMeHTapHbIX CBOHCTB OCHOBHOrO Oa3uca CJle- 
yet, uTo es <M, (K) gaa seex i, n =0, l,... Bocnombsyemca Tow ecTBOM 


n 
e} = 
; ce ets C," 5 A;jeR*: = 2: % C)” ajdeei (n =U" ee a) 
j=0 =, Pea gen 
) 


2 % > = (7 
B KoTOpoM &* o3HayaeT MOpsAAKOBbIt HOMep JuOGOTO 43 KOIPPHUMEHTOB C', 


Kk = 0, 1,..., n) c HanOoabuIMM Monysiem. C noMol{biO JeMMbI 2 pH Hae- 
(QKamlem BbIOOpe uNCce Pp, g NOJIyYYHM HepaBeHCTBO 
n 
{iui = (rn) \ i cat wal cr 1 ge je 
feet | er aay On| + >, SI [| sph) Own, <S 
i<pn+q+1! j=0 izn+q j= 
] a 1 (tt) | | ! (1) NI : | f t ee 
— Sy | Ci {| Beec| + [cee | Da Sy | ait | Dpei | SS 
{ é<pn+q4t i>pn+q = 
es , tam ra 
< Mp (K) (pn + 4 + 1) Gatti + I Cae | 


2 JAH, rv. 139, Ne 3 
2 
‘g 


* 


WJM 


ce | <2Mn(K) (pn +9 +1) O%pnrgur (2 =0, 1,...). 


Hyctb ¢ > 0 mponspombHo. M3 aemmpr | caeqyeT, YTO MaKCHMYM MOLYyJA 


/,(Z) B 3aMKuyToH o6macTu G, He MpeBocxoguT Bemu4HHbI C (e)(p + €)". Ho 
Tora, OYeBUAKO, 


Mn(p) <(n +1) | ek’ | C (2) (p + 2)", 
oTKyya cjJeqyeT 


[ M,, (p) 1/n + /n 
| Wak | < [2 (2+ 1) (pn+ g + 1) Opn egtr Cle)" (9 + 8), 


HW yTBepxKeHve JIEMMbI TlOJLyuaeTCA MOCMeOBaTeIbHBIM TepeXxOOM K Tpefesy 
clepBa IpH n—> oo WM 3aTeM pH e— 0. 

TeopeMa. Bcakuti npodoargkaemolti Ha KOAMUNYYM Oa3uC Npocmpancm- 
ea YW (G) nocae npueedenus K KaHONUKeCcKOMYy BUOY OOAAOaeMm céeoticmeom B omno- | 
cumenbHo OaHHOeo KONMUHYYMA. 

JloKa3aTeJIbCTBO OCHOBbIBaeTCA Ha JIeMMax la) u 3 H NOYTH TOCAOBHO NOBTO- 


paeT paccyKeHusA, NpHBesenuble B (°) Mp WoKasaTepcTBe Teopempl C. H. 
Bepuuitetina. 


PoctosceKuit-Ha-Jlony UWHCTHT YT Tloctynua0 
C€JIb XO3MALIHHOCTpOeHHA 18 lt 1961 


UWHMTHPOBAHHAA JIATEPATYPA 


1¢. H. BepumtTeru, Coo6m. XapbKoscK. Matem. oOml., cep. 2, 13 (1912). 
2B. . Epoxuu, JAH, 120, No 4 (1958), 3M. M. Dparuaes, Matem. c6opu., 59 
(95), 8. 2 (1961), 4M, T. Xanaanos, WAH, 80) Ne 2 (OSI) SoeA. 1 Ma pe ye 
weBHuU, TeopHa analiHuTHuecKHx dyHKuni, 1950. 


of 


Jokrrann AkagqemMun nayK CCCP. 
1961. Tom 139, Ne 3 


MATEMATHKA 


T. H. 3EJIEHAK 


O NOBEAEHHH MPH t--co PEWIEHHM OJHOW 3AXAUH 
C. JI. COBQJIEBA 


(IT pedcmaeaexno axademuxom C. JI. Cobonesoim 21 ITI 1961) 
PaccMoTpHM ypaBHeHHe 


+ 5a = 0 (1) 


ol? 
U yCJIOBUA 
ee i, (Xe YY, CON ES : it 0 (2) 
fag ON Us Aig | ah == ti(x, 9); u (Xx, Y, ip eet 


rye [ — rpannia 3aMKHyTOH orpanHyueHHon o6uacTu &2 B nocKocTu xy. B namb- 
HeHIleM BCerfa lpeqmouaraetca, YTO ypaBHeHHe KoHTYypa [ B NOJAPHbIX KOOp- 
AuHaTaX UMeeT BU xX = x (Q), y = y (@), THe x (), y (®) —TpwxKAI HeNpe- 
PbIBHO JudiepeHuupyeMble, epHownyecKkue C NepHOZOM 2% *PyHKILHH, YOBJIET- 
BOPAIOULHe YCJIOBHIO: 


jee we at > Q, (3) 


rye g — HeKOTOpasd TMocTOAHHas. 

JlemmMa l. Cyiwecmeyem dynkyun fi(@, &), yOoeraemeopsnan YpaeNenuto 
x (f,;) —ctg a y (f;) = x (@) —ctg a y (fp), onpedenennaa O18 — <P < +00, 
—o<a<+oo, d6axdol NenpepoigHo OuddepeXtupyemasn, maKaA, umo 
Of, (@, a)/Ogp< —q<0, Of; (@, a)/da > gq, > 0, ede qi — nNeKomopaan nocmosH- 
Has, 

Monona Ex = fa (9, ®) = fa(En—a (-I)"*1a), Bo = 9. 

JlemMMa 2. Q®ynkyusa f,(~, a) aeanemcn Osacdo nenpepoleno Oudhpepen- 
yupyemou mynKyuel Mua, npusem \Of,(p, a)/Oa| > qi, \Ofe(@, a/dp|\ > aH, 
a dynkyusn fon (P, ©) = foy (, a) + 4N o —@ seanemca nepuodu4eckot byHK- 
yueud a UM ®. 

JlemMMa 3. Cyiwecmeytom dynkuyut ay, p (P), yOosraemeopsioljue YCACBUAM: 

a) fon (P, On, x (P)) = P+ 2ka; 

6) ay, x (~) — nepuodu4eckue c nepuodom 2% dynKuuU, Oeadcdol Henpepoleno 
Oude penuyupyemole; 

B) ecau x(p)tctgay , (p) y(p) =x@ +etgay ,(h)y(@), moa, ,(P)= 
= ay , (1p); 

T) fecaa = 2N1 + 1) moneda (Pp) = ay, s(Q) — 2ia, 

Myukunn /; (9, a) npuk=1,2,...,2N aBsatoTca NOJAPHbIMM YrvlaMv BeplMH 
HeKOTOpOH JIOMaHOM, BINCaHHOH B KoHTyp I. IlycTb ee BepuimMub 7» (@, @). 
To (~) copmayaeT Cc TOUKOH, COOTBETCTBYIOMNeH MOUApHOMY yruly Pp. OOo3sHadHM 
Le, et (P, &) TMpaAmy1o, coequusulyio TouKH 7, (@, a), Tris (@, a). B (*) no- 
Ka3aHo CylleCTBOBaHHe Jia Kak oro N yraa a, (~) Takoro, 4TO T yy (P, @y, )) = 
= T,(), T. €. MOMaHad TIpHXOAUT B TY TOUKY, H3 KOTOPOH OHA BbILIWIAa. QTOT 
pe3ybTaT HCHONb3yeTca B (?) LWIA MOCTpOeHHA B HEKOTOPHIX OOMACTAX Tuep- 
(pepeHIMaIbHBIX pelleHHit onepatopa A = A-10?/dy?, Aq! BoccTaHaBJMBaeT 


coe 53h 


yHKM0 Uv, V|, =0, Mo 3aqanHomy Av = 0?v/dx**- O?u/dy*, oTkyqa U CAe_yeT 
CylleCTBOBaHHe He NOYTH NepwoOMueCcKUX peuleHHH 3ayauu (1) —(2). Ham ue- 
OOXONMMO H3Y4HTb AudpepenMabuble CBOHCTBa PyHKUHH a, ,(P), MosTOMy 
jeMMbI 1—3 HeCKOJbKO OTJIHYAIOTCAH OT IIPHBeeHHBIX B (°). 

Jloka3aTesbcTBo CuleqyrouleH JIeMMbI, TipHHatmexameH P. A. Anekcanaps- 
HY, MOXKHO HaliTH B (*) 

Jlemma 4. ITycmb 01, a, —makue, 4mo Toy (P1, &)= To (Pi), Tan (P2, G2) = 
T) (M2), | — “ |< 8, |g, —Q.|< &, &€>0 u OocmamouHo mance; moeda 
Lp, pia (Or, Or) UL pay (po, Q,) He nepeceKaromca Brympu obaacmu Q. 

V3 memmpr 4 caeqyer, 470 Le, p41 (9, A, ; (P)) ULe rir (G’, Oss (p’)) He MoryT 
mepecekaTbcea BHYTpH & HH pH Kako 9’, To(p) = T, (g’). Ucnonb3ya memMpt’ 
1—4, MOxKHO JOKa3aTb CJleyIOulyio JIeMMY: 

JlemMmMa 5. Cywecmeyrom qynkuyuu py, ,(%, y), N=2, 3,..., 00 
f=1, 2) eee 12, 2s indkie. eanie 

a) Many k, : 4 y) p= Pn k, 2 (x, y) = An, k (p)) =ctg or k (f); 

©) by, 2,2 Mw, 0, 2 OX = (Hl) Oy, 4 7/ OY: 

B) by p oe v onpedeneHol OOHOBHAYHO 6 KaoKcdot mouke x, yE2, Jeavcdor 
HenpepeleHo Ougrepenuupyemol 60 ecex moukax Q, Ba UucKANKOUeHUeM mo4eK, 
pacnoaonenHolx Ha npAmoll y=y (p’), 20e Gy, .(g’)=0, ecau makue q’ 
cywuecmeyfom. 

JlemMa 6. JIw60e pewenue ypaenenun (1) euda u= v(x, yet 
_npu Ot/Ox = 0 mootHo noayuume npu v (xX, Y) = al (), T= H+ be wi te - 2), 
20e f — Hekomopas Oeancdvi Ougrepenyupyemas myHKuyun, 0” (Op/Ox)? = (Ou/dy)?. 

Jlerko BueTb, UTO PYHKWMA 


p. (x, 9) 


u(x, 9) = 5 Pag (a) exp |i ae “1 |da = 


a p (x,y) NGO 
3 = 
Ses \ af (a) exp |i) EC | da. 
Ug 
Teopema 1. @®yxkuyua 


PN, k, 2 (% 9) ee 
UN k (x, Y, t) 3 \ f (a) EXD ace a t | das, (4) 
PN, k,1 (% Y¥) 


re / (a) — Ouddbepenyuupyemana dunumnasa dynkuus, AeASemcA peweHuem 3a- 
Oaau (1) — (2). Ecau o6aacmb 2 makosa, 4mo He 6ce Ayn, x (Pp) nocmosHHel, mo 
Uy , He ecmb moocdecmeeHnelti HYyAb OAd _xoMA Obl OOHO2d k npu N = N - 
Oryx OP + Ou daa f (a) $0 @ npomeocymKe unmeepuposaHus. 

Jlerko y6equTbea, UTO ty 4 (%, Y= fy OAR Sie hye CW 
mpH ¢ = 0, rye fi u f, — HeKoTOpble PyHKUUN. 

Takve Ke HavaIbHble PYHKIUMM Mp NOCTOAHHBIX Ay »(P~) HW eCTeCTBeEHHBIM 
oOpasoM BbIOpaHHbix fi H fz MOopomaoT NepHosMyeckoe peienHe 3aqaun. Ecau 
Nw, e(P) He MOCTOAHHO, BOSHHKAIOT pelienua Busta (4). 

Teopema 2. ITycmb hw, (~) nocmosHHot Oran ecex N u k. Toeda mouer- 
Hast 4acmb cnekmpa onepamopa A ecrodOy nAOMHAa 6 MHOOKEeCINBe, OOPA30CAHHOM 
6ceM CNeKMpoM amoeo onenel as) paccmampueaemoeo Kak Onepamop é.npocmpax- 


cmee C. JI. Co6oxneea wi (Q). 
JliemMMa 7. ®yxkyusa a vy, e(P) pu Kaxcdom N u k seasemca Henpepoenott 


pyHKyued o6aacmu, M. e., ECA X= Xe (P), Y=Y,(P) U p.(~) = Ve +Y—>p= 
= =Vxer+ty¥ ry npu e—0, moa, ,(p, #2) >a, ,@, 0). 
Poa 


PaccMoTpHM ypaBHeHHe 


M ” 
af Pu O2u 
2 at Sane + eager) = 0 (5) 


Tae a;, b; — NocTosHuble BelllecTBeHHbIe 4nCMa. Ilycth P (A) = Don, Ch) = 


= SiR, p, (4) — pellenua ypaBHenns 
. ; 


P (A) + 07Q (A) = 0. (6) 


Teopema sie DYAKUUA 


: PN, ke, 2 (x, y) : 
| u(x )= \ — f@explo,(@) £1 da, (7) 


PM, k, 1 (¥aY) 


ede f (a) — dudbdeperyupyeman cuxumnan pynkyus, seanemca Oeaxcdel Henpe- 
“poleHo Oudhpepenuupyemoim pewenuem ypasHenua (5), npurem |, = 0. 

_ Teopema ouesuyua B culyuae, ecm BCe p, (a) TOCTOMHHI, T. e. ecM IIpu He- 
KOTOpoM noctosHHoM K P(A) = KQ()). ; 

_ Beayuae, ecru P vu Q ue uMeror oOmlHXx KopHeli u bynkwun p, (@), ..., py (4) 
‘pasJIM4Hbl, pelienHe ypaBHeHHaA (5) MO HauaIbHbIM JaHHEIM 


a CaO ar, . ; 
; ee ee MLD Srl Lem 1 sme dare vhanial eesint alas isc sdls 
ot’ |t=o 
; UN, k, 9 (%Y) ; (8) 
peewee \ i (@)dx 
ol! t=0 
UN, k,1(% Y) 


MOKeT OBIT MpetcTaBJIeHO B BHITe 


PN, R,g(%) Y) 
ee tune \ By p, (x) exp [p, (a) ¢] da, (9) 
UN, z,1(% Y) 


: 


lipHuem 9, (a) exp [p, (a) 4] —quccepentupyemaa (pyHkiua cBoero § apry- 
MeHTa @. 
Ilpu too dyHkunn u(x, y, t), 3afaHHbie CooTHOMeHHeM (4), yObiBaloT 
Ha OeckoHeyHocTH; Ou/dx, Ou/dy pH PUKCHPOBaHHOM Xx, Y ABJIAIOTCA MOUTH Me- 
pHoynueckuMu dyHKuusamn ¢; 0?u/0x?, 0?u/dy?, 0?u/Ox Oy pacTyT He OuicTpee f. 
ACHMIITOTHKa (yHKUMH, 3ayaHHbIxX ypaBHeHHeM (7), 3aBHCHT OT CBOHCTB 
dynkuui p, (a). 
_ AsTop BbipaxkaeT rtyOokylo OmarofapHOCTb CBOeMy PYKOBOJHTeIO aka. 
C. JI. Co6onepy 3a mocTaHoBKy 3aauu, BHHMAaHHe HM TMOMOIILb. 


Tloctynuao 
15 IT 1961 


IMTHPOBAHHAS JIATEPATYPA 


1¢. Jl. Co6oaeB, Use. AH CCCP, cep. matem., 18, N1,3 (1954). 2 P. A. Anek- 
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Jlokaagn Akaxqemun nay CCCP 
| 
MATEMATHKA 


Cc. H. 3YXOBULLKHH 


O HOBOM UNCJIEHHOHW CXEME AJIFOPH®MA JIA YEBbILUEBCKOFO | 
MPHBJIMWDKEHHS) HECOBMECTHOHW CHCTEMbI JIMHEMHbIX 1 
YPABHEHHMM HW CHCTEMbI JIMHEMHbIX HEPABEHCTB 


(ITpedcmaeaexo akademukom H. H. Boeoaboeoim 13 III 1961) 


1. B pa6orax (‘~*) nocTpoeH KOHeYHBIH H MOHOTOHHBIM aJIropHdM ia yeOnl- | 
WIe€BCKOFO TIpHOJMKeHHA HECOBMeCTHOM CHCTeMbI JIMHEHHbIX ypaBHeHHit | 
| 


n, = 0, (%) = 0,6 ANG Sorte seem; © alee O), soaaled id snecqorbilloy Tt) vel) 
T. €. (Jia OTbICKaHUuA TOUKH x" (E,..., 6) Tako, 4uro max|y,(x)|;= | 
1<i<m 

= inf max |,(x)| = ZL, mpayem B ciJyyae coBMecTHOcTH cucTembI (1) 3TOT 


xX 1<i<m 
aIrOpHM IIpHBOAUT K HEKOTOPOMy ee pellleHHto. | 

B tipeamaraemolt paOote, COXpaHHB MOJIHOCTbIO MpexKHIOIO TEOMETPHYECK IO 
CXeMy asIropHdMa, MbI NOKaxKeM, KaK HCIOJIb30BaTb %KOPMAHOBbI HCKJIOYCHHA 
(*), CocTaB.IA10lHe OCHOBY CHMMJIeKC-MeTO]la, JIA CYIeCTBeEHHOTO yiIpouleHHa 
YHCJIEHHOH CXeMbI 9TOTO aJIrOpHdMa; TOJINKOM K HallHcaHHlo 39TOM padoTbl 
nocwyKHJa BakHan cTtatba E. Itudens (*). 


2. CHayana GepeM npoH3sBobHy!O TouKy x (&,...,6n) H 3allHcbIBaeM 
cuctemy (1), KOOpAHHaTbI TOUKH xX’ WH YKJIOHCHHA 1 (x’),...,Nm(X’) B Buse 
culexyroulel TaOHILbI: 


, , , 


Ee ae 


Hn = yy Cas 7 oe Qin ay Ya (36) 


(2) 


pes af 
Um > a PRE Re me Amn An Nm (x ) 


Ilyctb |, (x’)| > (0, (x) | (= 1) u myctb B r-f crpoke a,; — HanOolbuIni 
flO aOCOJHOTHOH BeM4nHe KoappHUHeHT. Tora MeHAeM POJIAMH He3aBHCHMYIO 
nlepeMeHHy10 § H 3aBHCHMYI0 1, PellIHB MaKCHMAaJIbHOe ypaBHeHHe, T. e. ypaB- 
HeHHe 

1, - a,.5y +4,,5, ai. ee = a5. ot ena? acer +4,, 
HMeloOllee MaKkCHMasIbHoe * yKJOHeHHe B TOUKe xX’, OTHOCHTebHO €, HM MofcTa- 
BUB eFO BO BCe OCTaJbHbIe ypaBHeHHuaA. JLia 9TOFO NpOHSBOHM Hay TaOuHUeH (2) 


OHH lar %KOPaHOBa HCKJIOYEHHA C 3JIEMCHTOM G,;, KaK Ppa3peulaloulMM, T. e. 
cocTaBJIAeM corjacHo (*) HOBy!IO TaO/HLy 


iS 
joven) icy cues il 

it — CUP hee 5 a1; oe eee Cin Cy 

eee pe am re | : 

a Oy «2 he ee rN, (3) 

Ua Cm + *4ms+ + + &mn ©m 


* Kak 30eCb, Tak H B JaslbHeileM MO MaKCHMAJIbHbIM yKJIOHeHHeM OyeM MOHHMA&Tb MaK- 
CHMaJIbHOe TO aOCOJNOTHOM BeJIHYHHE yKJOHeHHe. 
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B KOTOpOH Es TlepecTaBJIeHO C Ut a 3JIEMCHTbI BBIYHCJICHbI MO CJIeYIOULHM ipa- 


BuslaM: 1) paspellaioujMH SueMeHT 3aMeHeH efuHUUeli; 2) y ocTabHbIX 9u1e- 
Me€HTOB pa3pellaiouleH CTpOKM (/-li) H3MeHEHDI JIMUIb 3HaKM Ha OOpaTHBle; 
3) OCTAJIbHbI€ WICMCHTLI paspellarollero cTOMOUa (s-ro) OcTaBJIeHbI 6e3 u3Me- 
HeHHA; 4) BCHKHM IJIeMeHT Cx, HE NpHHaexkKallHh paspeatoulelt crpoKe HIN 
CTOJOWLY, BbIYHCJIeH MO bopmyujte Cik == AjpArs — Ark Qjs; 5) BCE JICMCHTHI pa3sye- 
 JIGHBI Ha pa3pelllaloulHH JJIeEMeHT Gs. 

/ ' , 
3. B o6ulem culyyae nycTb ine (x’) |=...=/n,_(*’) 


o> | MAL) (bet yes), 
pupusem 6,,4, (x) =... = 6,, lies (KO emp = 1s oO.) Seat 


p i ey 

Touky x OyqeM o603HauaTb Yepe3 Xp H CYHTATb p-M TipHOaWKeHHem. ITpous- 
BOHM HOCJeAOBaTebHO WarH MWKOpaHOBbIX HCKJIOYeHHH C TeMH H3 CTPOK 
ry-H, . . ., fp-H KaK paspelllatoulHMH, B KOTOPbIX €CTb OTJIHUHbIe OT HYJIA KOMDDH- 
I[M€HTHI IPH OCTABIMHMXCH Noce MpeAbILyWHX wiarosB §, OepxA KaxK bili pas B Ka- 
yecTBe pa3spelllaiollero HaHOOJIbUIHH MoO aOcOJNOTHOH BeJIHYHHeE U3 YKa3aHHbIX 
KOSPPHUHEHTOB JaHHOH cTpokH. IlycTb 3TO yaocb MpoyesaTb CO BCeMH HAalLIH- 
MH P CTpOKaMH H IlyCTb AIA yoOcTBa 3anHcH fr, = |, ..., fp = p, MH HH eKCbI 
TlepeCTaBAAeMbIX II@pCMeHHbIX B IIPOH3BeeHHbIX MXOPAAHOBbIX HCKJIOUeCHHAX 
coBlaflaioT, TaK 4TO HOBAA TaOJHa BbI-IARHT Tak: 


ny (Xp) ei, A UNS ee poe Ge 1 
Ny 273 Ny (She Gn 1 (4) 
ae (p) (Pp) p p (p) 
Bp | pad) Op ey Apa pti ~ pay papi) Mpg p)| 
me AE) (Pp) (Pp) (Pp) (pP) 
U amy De lt amp am, p+1 + + Any an 


es (Xp) 


BpipaxKeHHa JJIt 3aMeHEHHDIX &;, Kak 3)[eCb, TaK H B JjaJIbHelilleM, BBINIHCbI- 
BaeM OTMe1bHO. OHH NOHAROOATCA JHLUIb B KOHL, UTOObI BbIPASHTb MOJYYeHHOe 
peleHHe B CTapbIX KOOpHHAaTAX. 

M3 TOUKH Xp JBHTaeMca MO NpsAMOH, OOpasoBaHHOli epeceyenHemM (1 — p + 


-++ 1)-MepHolt 6ucceKTOpHoH mMuocKocTH 6H, = Son, =... = bon, WM p-Mep- 
HOM KOOPAWHATHOH MMOCcKOCTH &)4, = Epi4,.--, 2 = §:, B CTOPOHY YMeHb- 
IWeHHA MAKCHM@JIbHBIX YKJIOHeHHH |, (X)| =... = IM, (xy Wi OMtex 0p, 


MNOKa OHH, COXpdHAAH PaBeHCTBO MexK LY co6oH u YMeHbINaACbh, He CTAHYT BIep- 
Bbi€e PadBHbIMH YKJIOHCHHIO OT elle OJIHOH (HH He€CKOJIbKHX) H3 OCTABHIHXCHA 


nuockocteli. [na sToro Mouaraem y, = 6,y,...,1, = Sp UM pemlaeT 

2 (m — p) ypaBHeHHit C OJHHM HeH3BeCTHBIM Y 

= an) On +... +45) 65n + In, (%,) — ait? ms (%2) — .. . — ate? Mp (Xp) 
(i =p lop 2,4. afl). (5) 

l13 pewiennli BbIOHpaeM HaHOoOuIbIee MOOKUTebHOe Y = 2", MeHbIee YeM 

yP) = |, (Xp) |. B oOujem cayyae MaKCHMaJIbHOe ykKJOHeHHe HPT) jocTH- 


raeTCA HeCKOJIbKUMH YypaBHeHHAMH HB (5) C OpedeIeHHbIMH 3HAKAaMH. CHOBa 
sa yRo6cTBa sanucn MOO*KUM, ITO ITHMH YpaBHEHHAMH ABJIAIOTCA Te pBbie ¢ 
M3 9THX ypaBHeHul. Jia uHoporo (p +7)-ro MpHOMKeHHA Xpiz¢ OyeT 


Mg lere Sep w= Nyy (x5a4) >| 0, (X44) ((>p+td), 
dn, (x oa oot “pt (%,44)- 


IIpozomxaem mpomecc nepeOpockh HaBepX TaOJIMIbl MaKCHMAJIbHBIX YKJIO- 
HeHHH 1,4 (X51 4)9 + > Nye (x,.,) HO Tex Nop, NoKa He MOHeM AO TaKUX 
CTpOK C MaKCHMaJIbHbIM YKJIOHeHHEM, KOTOpble y2xKe He MOryT ObITb Cle/aHbl 
Pa3spellawoulHMH JIA COOTBETCTBYIOWIHX WarOB 2KOPMaHOBbIX UCKJNOYeHHH, Tak 
KaK B 9THX CTpOKax BCe KOXPPHILHeHTHI pH ocTaBuiNxcsA §; paBHbl HyJIO WI 
Tak Kak HaBepxy TaOMMUbI He OCTaNOcb HH OAHOrO §&. IlycTb, HampuMep, MWA 
TpHOAMKEHUA XY; MAKCMMAJIbHBIMM OKa3aJINCb MepBble q YKJIOHeHHH, a H3 HUX 
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ge) ae 


* 


ylaJlocb HepeOpocuTb HaBepX TaGOJIHI[bI JIMIb MepBple f yKJOHeHHH, rye r < q, 
TaK 4TO Nosyunach TAOMHNAa Cleqyroulero BHA: 


WF, (X,) » BEN; (xq) brag + neaeee i 
ny fed iets Sinica eeteeey, bat 
Lntetay a? (q) a 
ety Opa a tet wOr ea 0 es 0) Arial Nesta (Xq) | 
: 
2 Xa) (q) (9) ; 
"= als bn ae 0 Pgh e CPOE SOE rer rey (6) 
eh) (q) (q) (q) (q) 
Nots = 14,1 st Agta r Seta rta- * + Gti S44 Nga-a %q " 
= al (q) (4) (q) af) ; 
Ym 7 Omi rae teh * Qin Gin, pty a A ann ays? Yin (XQ) 
Tora, ecuIH BCe CBOOOUHDbIe YWJIeHbI Orin ‘at ae PpaBHbI HYyJiO, TO Mposou- 
7KaeM IIpomwecc TaK, Kak TocwJe NOJIy4eHHA atta Xp, TOJIBKO B ypaBHeHHAX , 
COOTBETCTBYIOWIMX YpaBHeHHsAM (5), Hao NomaraTtb i = g +1,...,m. Ecnu 


*Ke XOTA Obl OHH U3 ITHX CBOOOJHBIX YWICHOB OTJIHYEH OT HYJIA, TO 9TO IIPH3HaK, 
4TO TOUKA XpC TAMHOHAPHAS (*),TAK YTO HEBO3MOXKHO, IBHTaACh H3 Hee, YMeHb- 
UIHTb BC€ MAKCHM@JIbHbIe YKJIOHEHHA C COXPaHeEHHeM HX PaBeHCTBa Mex Ly CcoooH. 

4, Ilyctb touka x,—cTauHoHapHan. Tlog peOpom pa3mepHocTH n — Tr 
OyeM NOHHMATb JIHHeHHOe MHOroOOpasHe, YAOBJeTBOpPsAIOlee / YpaBHeHHAM, 
KOTOPble OJIYYHM, IpHPpaBHAB HYJ0 J0ObIe F JIMHEHHO HE3ABHCHMBIX H3 MaKCIi- 
MaJIbHBIX 11, -..-, Ng. LIpH r = n peOpo upeppamjaetca B TOUKy. X apakTe- 
pucTukok peOpa (*) 6yqeM Ha3bIBaTb CYMMY YMCA MAKCHMAJIbHBIX I10c- 
KocTeli, IpOXOJAWIHX Yepes peOpo, HM YHCa MAKCHMAaJIbHbIX IVIOCKOCTeH, OTe- 
JIAIOULHX PpeOpO OT CTalHOHAPHOH TOYKH Xz. 

asa JasbHeriero eee ae asIropHdMa HaXOJHM XapakTepHCTHKy «BepxX- 
Hero» peOpa yn, = 0,...,, = 0, o6pasoBaHHOrO MaKCHMAaJIbHBIMH IJIOCKO- 


CTAMH, KOTOPbIe YasIOCcb llepeOpocuTb HaBepxX TaOJHIUbI. Oua, OUeCBHJIHO, paBHa 


qHCIY f HOC YHCJIO TeX M3 CBOOOAHBIX WIeHOB ads 4965 at, KOTOpble paBHBI 


HYJIIO (9Ta CYMMa paBHa UHC Y MAKCHMAaJIbHbIX MWOCKOCTeH, MNpOXxoAMUXx yepes' 
(q) (q) 


Hallie peOpo), MOC YHCIO TeX H3 CBOOOAHBIX YWICHOB G;44, ... , dq, 3HAKM KO- 
TOPbIX MPOTHBONOMOXKHbI 3HAKAM COOTBETCTBYIOUIMX YKJIOHCHHH 1,,, (Xq),--- 
: ny (%,) (9TO — 4MCIO MAaKCHMaJIbHbIX TJIOCKocTel, OTe AIOWLHX Halle 
peOpo OT TOUKH Xz4). 
Ecau cpequ cBo6ogubirx wieHos ay),,... pa? He€T HH OJHOTO CO 3HaKOM,. 
PaBHbIM 3HaKY COOTBeTCTBYIOLUIero yKJOHEHHSI, TaK 4YTO XapaKTepHCTHKAa BepX- 
Hero peOpa paBua q (T. €. MAKCHMaJIbHa), TO JBUTaeMca K 3TOMY peOpy Cleqyi0- 


ImHM OOpa3soMm. Ilonaraem 1, = 5)y,..., 1, = 6-H M pelllaem ypaBHeHHA 
= 1 = 46,9 +... + a76-y°+ In; ulpa 415, Cg) ee Oi 8b,nr (x Xq)h 
Wi (i= gee ,m) - 


Wa elle MOROOHbIe ypaBHeHHA, SepAadREEE TeEMH H3 MAKCHMAJIbHbIX CTPOK, 
y KOTOPBIX OTJIMYHbI OT HYIA CBOOOAHbIe WeHb!. BeiOupaem u3 pelleHHii HaH- 
OoIbiee MONOKUTeTbHOe N = 49+), MeHbUIee vem 1/7) = | y, (x,) |. Ono 
WOCTHTAeTCA OJHHM HJIM HECKOJIbKHMH YpaBHeHHAMH, HW COOTBeTCTBYIOMIHe YKJIO- 
HeHHA BMeCTe C f YKJOHCHHAMH, HAXOXAULHMHCA HaBepXy TAaOJIMIbI, H TeEMH U3: 
Here (ee i, (Xq), KOTOPbI€ COOTBETCTBYIOT CBOOOZHbIM WWIeHaM, PaBHbIM 


HY, OOpasyloT COBOKYNHOCTb MaKCHMaJIbHEIX YKJIOHEHHH B HOBOM CTallHOHap- 
HOH TOUKe, IIpHYeM OHH MeHbIlIe, YEM MAKCHMaJIbHbIe YKJIOHCHHA B TOUKE Xq. 

Ecam 2ke XapakTepHCTHKa BepXxHero peOpa MeHbille g, TO BbIMHCIAeM Xa- — 
pakTepucTuky peOpa, oOOpasoBaHHoro rf — 1 MaKCHMaJIbHBIMH TJIOCKOCTAMH, 
OKa3aBUIMMHCA HaBepXy TaGJIHIUbl, M OHOM M3 MAKCHMAaJIbHbIX MOCcKOCTeH 
eh O} preees ae 0 c OTMMUHDIM OT HYAA CBOOOAHBIM WIeHOM. HallpHMep, 


MAOCKOCTHIO 1}, , = O. Auta sToro MpousBoAMM OMA Iar %KopaHoBa UCK.OUe- 


HHA C paspellaiollHM 2/IeMeHTOM H3 CTPOKH cus en ee ay r, WOCTe Yero pac- 


Bg tiece peOpo IlpeBpaTuTca B BepxXHee, M ero XApaKTepHCTHKa JerKO TOJ- 
CUHTbIBACTCHA TaK, KaK YKa3aHoO Bbllle. OTMeTHM, TO 3ITOT War *KOPMaHoBa UC- 
KJNOUCHUA Hao MposesaTb He co Beeli Ta6uMueli, a JMU c NepBbIMH g — r 
CBOOOJHBIMM YWIeHaMH, IIpH4eM Hao IIb OMpeyeHTs UX 3HaKH. Tak BBIUHC- 
ACM NMOCeFOBATeIbHO XapaKTepHCTHKH peCep, O6pa3s0BaHHbIX MAKCHMAJIb- 
HBIMH MOCKOCTAMH 1, = 0, ..., Nq = 0, AO Tex Mop, NoKa He OOHApy2KUM peb- 
pa C MaKCHMaJIbHO!t xapakTepucrukoii g WIM 1OKa He YOeAHMCHA, 4TO y Kak Oro. 
peOpa xapakTepucTuKa MeHbille g. B mepBoM cJly4yae JoserbIBaeM War *KOpsa- 
HOBa HCKJNOUCHHA JIA OCTABIUeHCA YacTH TaOJHUbI H WBuTaeMca K 3TOMY peOpy 
€ XApaKTepHCTHKOM, paBHOH gq, T. e. MpofomKaeM Mporecc Tak, Kak OMHCaHO: 
Bbilie. Bo BTOpoM c.JIy¥yae MOX%KHO MOKagaTb (7), 4TO Npolecc 3aKOHYeH H 
TOUKA Xy—HCKOMas. SIcHO, uTO NOcIe KOHeYHOFO 4MCVIa WaroB UpHyeM O6s- 
8aTeCJIbHO K HCKOMOH TOUKe, 

5. M3i0xeHHbli asropHdM MpHMeHuM 6e3 M3MeHeHHI K 3ajaue OTbICKaHUA 
HeOLLMeBCKOH TOUKH CHCTeMbI JIMHeMHEIX HepaBeHCTB 1, (x) = 


eS Gner Ps. . + an bn. ta <0 (i = 1,..., m) (cp. (©), T. e. TouKu 

x (Ej, ..., &,), Ma KoTopoi gocruraetca L = inf max n, (x). Hy2kHO TOKO 
x 1</<m 

BMCCTO AaOCOJIOTHLIX BeHUHH YKJIOHEHHH paCCMaTpHBaTb CaMH YKJIOHeHHS. 

Ecuul < 0, To cucrema copmectua (paspeiiuma), |\L|—ycronhunnoctTs 

(cM. (*)) ee paspemmmMocTH H TOUKa x*, B KOTOpoli FocTuraetca 3Hayenue L (pu 

= Feo) —ue6nmescKoe pemeuue  cuctempl. IIpx L > 0 


cuctema HecopMecTua, L —ee MHHHUMATbHOe YKAOHEHUE, a TOU- 
Ka. x —ee veObLmeBCKOe MpvuO6OAuxeHHeE. Ecan Tpeoyerca 
KkKakoe-HHOyYWb pelle Hue CHCTEMBI, a He OOASATEIBHO X", TO Ipe- 
Kpaulaem IpHMeHenne aJIropupMa, KaK TOJIbKO OHO Howyyeno. J.pyron asiroputhM 
AIA OTBICKAHHA X yKa3aH B paoote (’). 

3amMeuaune 1. Tleppnie warn n3mo%eHHOrO alropudMa (Jo Nomyye- 
HHA CTaWMOHAPHOH TOUKH) HeCKOJIbKO OTJIHYAIOTCA OT ero TMepBOHadaJIbHOrO: 
Bapvanta (cM., Hanpumep, (*)) H 61H3KH K NepBbIM IaraM HOBOrO aropudMa 
Tongcteiuva u Unun (°). 

SamMeuanne 2. Ilyctb, kak 970 OpiBaeT OObINHO, AIA CTAaWHOHAapHOli 
TOUKH Re B TaOmHUe (6) He NepeOpolleHO HaBepX JIHUIb OHO MaKCHMaJIbHOe 


= aye Se ee aa hag Mipes whi Torgqa mpaByio Aaa oOnHapyxKeHHA 
peOpa c MaKCHMaJIbHOH XapaKTepHCTHKOM 3HAUHTeIbHO yiipoulaeTca: . pedpo: 
PS eee eg Sy es = 1, 0 (k=1,...,9—1) uMeeT Makcu- 


MaJIbHY1O XApaKTepHCTUKY TOrAa HW TObKO Tora, Kora a‘y) +0 u sign n, (x_)= 
= sign (aD jal). 
Sameuaune 3B. Ilyctb B cayyae cuctTempl (1) x, — cTalNoHapnhas TOU- 


Ka (ta6muua (6)). Torga L =|%, (xq)| WaeT OleHKy cBepxy BeTHUNHbI MHHH- 
MaJIbHOrO yKJIOHeHHA L cuctempl (1). OueHky cHu3y Ana L merko NoyuHTh, 
B3AB MHHUMa/IbHOe YKJOHeHHe L MOJCHCTeMbI, COCTABJICHHOM H3 MAKCHMAJIbHBIX 


ypaBHeHnli y, = 0O,...9, = 0, mepeOpomeHHBIX HaBepxX, H Kakoro-HHOyJb 
MAKCHM@JIbHOrO YpaBHeHHA, He MepeOpoweHHOrO HaBepX, HalpuMep, Y,., = 0. 
= | eC) te (a) ne- 
Mmeem trey = Pee aia Seb a2), a : a), Mm m0 dopmyse Baase 
| a) 
(ee 
[yccena ((§), cm. Takxe (*)) L = Aa 
F — 4 ( 
Ss ee ee ee 
Kuesckuli TeXHOJIOrHYeCKHA MHCTHTYT Tloctynu.10 
NHIMeBOH MpOMBILMJeHHOCTH WZ OG 
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MATEMATHKA 


E. T. HBJIEB 


O PENEPAX MOJMHOFOOBPA3HH B TEOPHH IIAP 
KOMITJIEKCOB B P, 


(ITpedcmaeaeno axkademuxom IT. C. Anekcandposoim 17 ITI 1961) 


B nactosulel 3aMeTKe MeTO], penepaxka NosMHOrooOpasnii (*) IpHMeHsAeTCA 
K TeOPHH Wap KOMIWIeKCOB. 

1. PaccMoTpuM B Tpe€XMepHOM TIpOeKTHBHOM TIpocTpaHcTBe Mapy KOMILJIeK- 
COB, OMHCbIBAeMbIX COOTBETCTBYIOULHMH Jlyyamu A,Ay, u A3Ay. Toukn Tepe- 
CCUCHHA 3THX JyYell C JHpeKTpHCaMH JIMHeEHHOH KOHTpySHWHH L, MpnHafexKa- 


uleH OJHOBPeMeHHO JBYM JIHHeHHbIM KOMIWI€KCaM, KarKJIbIH H3 KOTOPbIX Ka- | 
‘caetca (4) OHOrO KOMMMJIeKCa Hapbl H MpOXOMHT Yepe3 COOTBETCTBYIOMLHH JY | 


Jpyroro KOMIVJleKca STOH Napbl, Ha3biBaroTcA k-:eKHOMaIbHBIMH TOUKAMH, 
Jina noutyueHHa KAHOHHYECKOrO peliepa IpOH3BOJIbHOrO NOAMHOrooOpas3nHA, T. e. 
Mapbl HETOJIOHOMHIX KOHIPYIHUMH (7), IpHHaiekalluX JaHHOH Tape KOMIVJIeK- 
COB, CTPpOHTCH MOJyKaHOHHYeCKHH perep (1) napbt KomMseKcoB. [loMecTuB Bep- 
IWHHbI 9TOTO penepa A; B TOUKH, TApMOHHYECKH Jew AuHe k-peKHORAJbubIe TOU- 
KH COOTBeTCTBYIOIMMX Jy4eH Mapbl KOMIWVIe€KCOB, WH MpOHu3BeqA HHBAapHaHTHOe 
HOPMHpoOBaHHe, MOJYYHM JepHBallHOHHble (popMyvIbI: 


dA; = wf Ay = (a7a} + Bias -+ Y#os) A, (i, R = 1,2, 354), (1) 
rye = B=y=1, pi=i == yi=o =—63=0, ) 
a; + og + 03 + 4 = Bi ++ 84+ R= t+2+2+-71=9, 
rh=—= 1, a+ 03 = Bit Be, 


eb + 


a2 (2 oy) = (rd ed Moga) take ia a eign! 

Tip noctpoeuuni. NouvlyKaHOHMYeCKOrO pellepa Mapbl KOMMJeKCOB H3 pac- 
‘CMOTPCHHA “HCKJOUaIoTes:. a) appt 7 KommsteKcoB (°,”); 6) mapa6omHyeckHe 
lapbl KOMIWI€KCOB, T. €. Mapbl KOMIWI€KCOB C MapaOoM4ecKOH JIMHeEHHOM KOH- 
rpy2Hinet L; B) Napbl ClelHaJIbHBIX KOMIJIeKcoB. BueuiHee LHppepenuHpoBanHne 
«popMyJI TIpHBOAUT K cHcTeMe 12 He3aBHCHMbIX KBaJpaTHUHbIX YPaBHeHHH, CO- 
Aepxauleh 29 Heu3BecTHIX (yYHKUMH WH OMpefeaouleH Mapy KOMIJIe€KCOB, OT- 
HeC€HHY!O K IIPpOH3BOJIbHOM Tape HePOJIOHOMHbIX KOHTPYSHUHH, C MpOH3BOJIOM 
B 7 PYHKUHH 3 apryMeHTOB. 


2, PaccMaTpHBad MpOH3BOJIbHYIO Napy HeErOJIOHOMHBIX KOHTpyIHWH wo; =0 
(i= 1,...,4; |i —k| = 2), npunaqiexamHx JaHHol Mape KOMIVJIeKCOB, MO- 
JTy¥aeM, 4TO MOJYKaHOHHYeCKHH peep Mapbl KOMIWIe€KCOB ABJIA€TCA KAHOHH- 
‘YeCKHM pellepoOM “9TOM Tapbl HeEFOJOHOMHbIX KOHTpYy3HIHH, TAK KaK TouKa A; 
HaJlyde OLHOTO KOMILJIeKCa OMHCHIBAeT (POKAJIbHYIO HETOJIOHOMHY10 MOBepXHOCTb, 
aTouKka A; (|k —j| = 1) nexkuT Ha cooTBeTCTBYIONLeH POKAIbHOM MIOCKOCTH. 
Ecam ofHa u3 Tap HerosOHOMHEIX KOHTpysHUMli wo; = 0 (|i—k| = 2) 3a- 
JkaHa, TO OCTAJIbHbIe TEOMETPHYECKH ONpPeMeAIOTCA, A, CJIEMOBATeIbHO, BIOJIHE 
ONpeeAIOTCA TeOMeTPHYeCKH Tapbl JIMHe€HYATHIX TOBepXHOCTeH, MIpHHae- 
2KAalLHe OMHOBPeCMCHHO KarxKbIM JBYM H3 9THX Tap HeEFOJIOHOMHDIX KOHTpySHUHi. 
Kpome Toro, 3aqaHHeM KOOPAHHAaTHOH Mapbl JIMHeEHYATLIX MTOBepXHOCTeH, MIpH- 
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Hajexkallell OJHOBPeMeHHO JIBYM JIOObIM 3 Tap HePOJIOHOMHBIX KOHrpySHUnli 
k 


o; =0(\|i—k|= 2), BnonHe onpefetaioTcA HM OCTAbHbIe Mapbl HeroJo- 


HOMHBIX KOHTpysHUNi. AUTOObI NOJLyYHTh AepHBalNOHHble POPMYVIbI KAHOHHYE- 


CKOFO pellepa MpOH3BOJIbHOH Mapbl HETOJOHOMHBIX KOHTpy3HUKli w, = 0, Joc- 
TaTOUHO B copMywax (1) MOmO*KUTb 


w? = 0, (BF) ,04 =y?,\ (7%) a ate (2) 


Tak Kak Tellepb peep reoMeTpnuecku ompefeseH, TO KooppuuneHTH! y* 


> R 
vi 2’ B epHBalMOHHEIX PopMy.ax (1) npH ycuoBuHn (2) ABJIA}OTCA MpOeCKTHBHbIMH 
‘MHBapHaHTaMH TMapbl HeTOJOHOMHbIX KOHTpyIHuHi. Cpequ dyHkuni y? uw 2f 


uMmeiotcs 21 HesaBucuMbIx. KoopfuHaTHad Mapa JIMHeHYaTbIX MoBepxXHOCTeH 


1 1 oe 2 
_@, = 0 (w3 = 0) AaHHOH Napbl HeErOJIOHOMHBIX KOHIPyIHUHH XapakTepH3yeT 


CA TEM, YTO KACaTeMbHaA MAOCKOCTb B TOUKe Az (As) JHHeHYaTOH MOBepXHOCTH, 
omlHcbIBaeMoli yyom A1A2 (AsA4), mepecekaet ayy AsAa (AiA2) B_ TOUKe 


As (A2). 


3. PasmHuHbIe COOTHOWeHHA M@KAY HHBApHaHTaMH Y? ti) BbIJeAIOT KJ1ac- 


‘Chl ap HePOJIOHOMHBIX KOHTPYSIHUHH, MpHHaWiexkKauluX WaHHOH Mape KOMIIJIeK- 
cos. Ilapa A HerojOHOMHbIX KOHIpySHIHH WMeeT HaTypaJibHble ypaBHeHHA 
y= 2—O0 HW XapakTepH3yeTcA KarkKJbIM H3 CJleAyIOULMX cBolicTs: 1) Bep- 
wiuHa Aa ABJAeTCA (POKYCOM JTy4a HeEPOJOHOMHO!l KOHTpySHIHH (AsA4), a TOUKA 
Ai Je@KUT Ha COOTBETCTBYIOUIel CoKaIbHOH MocKocTH (Z3yt — Y3zi 0); 


2) roukn Ai u As ABJIAIOTCA KBA3HJJeKHOaIbHBIMH (*) TOTKAMM COOTBETCTS yi0- 
WLHX Aye O60! Napbl MHeMUATEIX MOBepXHOCTeli, IpHHaeKaulux |, Koop- 
JWWHaTHad Mapa JunelivaTbIx MoBepxHocteli wo! = 0 (w! = 0) Mapp h, Kpome 


cBoliCTB, OTMCYeHHBIX BbIllle, XApakTepusyeTca H TeM, 4TO KacaTe/IbHaA IOC- 
KoCcTb B k-breKHosabHoli TOUKe Ai + Az (As + Aa) AMHeHUATOH MOBepXHOCTH, 
OnucbIBaeMoli y4oMm A1A2 (AAs), mepecexaet yy AsAa (A1A2) B k-leKHORasb- 
woii touxe As + Aas (Ai = Az). Tapa nerowoHOMHbIX KOHTpySHWH y> = 


hy ze ay? = 0 XapakTepH3yeTCH TeM, 4YTO HeFOJIOHOMHaA KOHNTPYSHUNA 


(AsA4) aBAAeTCA MapaOoM4ecKOl C POKAabHOH HeFOJIOHOMHOH NOBepXHOCTbWO, 
onucbipaemoli TouKOH As. Tlapa HeroJIOHOMHBIX KOHTpySHIMit y) = yiZ; — 


— ypz; = 0 xapakTepusyeTca TeM, YTO POKAbHbIC MIOCKOCTH B cboKycax s1y4a 


HePOMOHOMHOli KoHTpy2HWHH (AsAa) nepecekaioT sya AiA2 B ToUKaXx Ai Ht A2. 
: o y K pp SOE “Se 2 2 
Tlapa HeronoHOMHEIX KOHTpysHuMH = (yt — y) (2 — 2221) — Yt + 93% 4 

De 2a) 2. 7747/0 (sei g2ol) — c 
aL ZY) = YY, ytys (22 Z22t = ( xapakTepH3yeTca TeM, YTO TOPCbl Herowo 
HOMHBIX KoHTpy2HuMi (A1A2) uw (AsAs) cooTserctByioT. Tapa HeroslOHOMHbIX 
uy 2 = 2241 — Pa = 
KOHTpy2HUnH y? = z2y!— y2zi = 0 xapakTepu3yeTcaA TeM, 4TO TOUKH As u As 
(OMMCHIBaIOT (POKAJIbHbIe HETOJIOHOMHbIe MOBeEpXHOCTH HeFOJIOHOMHON KOHTPy9H- 
uuu (AsAs). Tlapa wHerovioHOMHbIX KOHTpySHUHH y?— yl + ys = Z— 2) 
: 2 = 2 4/2 th, ese A ie pik) = z . 
+241=0 Y-—y+yi=2—2+42a4+41=0) reomerpuueckn xa 
paktepu3yetca TeM, uTo k-pileKHoabHat TouKa As — Aa (As + As) onucpl- 
BaeT POKAIbHYIO HeTOJOHOMHYI0 MOBepXHOCTb MapadosHyecKoHi HeroJIOHOMHOH 
xKonrpysHunH (AsA4). 

4, Hanwune nogMHoroobpasHit CielWasIbHOrO THIMa XapakTepH3yeT [Be BarK- 
HeliinHe mapbl Komiuiekcos. Ilapa Ri KommleKcoB, cofep»kalllaa MOJMHOrooObpa- 
SHE 2a y7 = Zp Peis yer Uh 0, reoMeTpHueCcKH XapakTepH3yeTCA Kark- 
JIBIM 3 CaeLyioulHX cBolicTB: 1) mapa h HeroOHOMHDIX KOHTpyIHUM OOpasyeT 
napy T (mapa T HeroJIOHOMHBIX KOHTPySHUHH OMpefetaeTcA Tak 2Ke, Kak H 
mapa 7 TOJIOHOMHBIX KoHrpysHuHit (°)); 2) B nape h wmMerTcA 10 KpanHel 
Mepe JBe paccOAeMbIe Mapbl MHEHYATEIX MOBepXHOCTeH;, 3) POKYCbI COOTBeT- 
CTBYIOUIMX JTyyeli Mapbl h aABUJIAIOTCA KBa3sn*pAeKHOMAIbHbIMH TOUKAMH rO60H 
naphl AMHeHUaTbIX NOBepXHOCTeH ITOH Mapbl. 
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Tlapa Re KomMeKcoB, CofepxKallad MosMHOrodOpasne yi = 2 = 2% + Y= 
=z, +y| = 0, xapaktTepus3yeTca KaxKAbIM v3 CJleyroulMx cBoitcTB: 1) napa fh 
HePOJIOHOMHBIX KOHIpy2HILHH pacciosemMa B O6e CTOPOHb! (paccuomeMad B OAHY 
HIM O6€ CTOPOHHI Mapa HerOJIOHOMHbIX KOHIPYySHUHH OllpeyesAeTcA Tak Ke, Kak 
H paccJIofeMad Mapa TOJIOHOMHBIX KoHTpysHWHH (°)); 2) coxwKHOe OTHOMIEHHE 
w (CJIO*KHOe OTHOIWEHHE KaCaTeJIbHbIX K YETbIPCEM KPHBBIM Ha JO0OH PoKaJIbHOK 
HerOJIOHOMHOH MOBepXHOCTH Mapbl A HeErOJIOHOMHBIX KOHTPYSHIHH), COOTBETCT- 
ByIOUlee KOOPJHHATHBIM TapaM JIMHeH4aTbIX MOBepXHOCTeH H TOpcaM OHO 
HePOJIOHOMHOH KOH pY3HUHH Napbih, paBHO CJIOXKHOMY OTHOLMIEHHIO, COOTBETCTBY10- 
IeMY KOOPHHATHBIM MapaM JIMHeYaTbIX NOBepXHOCTeH MH TOpcaM ApyroH Hero- 
JOHOMHOH KOHTpy3HWHH Tapbt h; 3) KOOPAHHATHbIe Napbl WHHeHYATHIX MOBepxX- 
HocTeH Mapbl 4 rapMOHHYeCcKH JeAT (T. e.wW = —1) pacctonemble maphr 
JIMHeHYAaTbIX MOBepXHOCTeH TOH %Ke MWapbl HEFOJIOHOMHBIX KOHTPy3SHUHH; 4) pac- 
CJIOAeMbIe NWapbl JIMHEHYATHIX MOBepXHOCTeH Napbl A rapMOHMYeECKH JeNAT Napbl 
JIMHeUYATLIX MOBep XHOCTeli, CONPAXKeHHbIe KaK B OJHOH, TaK H B Apyrot Heroso- 
HOMHBIX KOHIPYIHILMAX Mapbl A (cOmMpAKeHHbIe AMHeEHYATLIe NOBeEPXHOCTH Hero- 
JIOHOMHOH KOHTPYIHILHH OpedesAIOTCA TaK %Ke, KaK CONPAXKeHHbIe B CMBbICE 
CaHnna sMHeluaTble MOBepXHOCTH TOMOHOMHOH KOHTpyIHHH (°)); 5) paccstose- 
Mble llapbl JHHeHYATHIX MOBepXHOCTeH Mapbl h COOTBETCTBYIOT ACHMIITOTHYCCKHM 
JIMHHAM Ha BC€X PaCCJOAIOULHX HePOJIOHOMHBIX MOBeEpXHOCTAX OOOHX CeMeHC1B. 
Tlappt Re KoMMeKcoB O6pa3yroT NoAKacc Ksacca Nap Ri KOMIJIeKCOB. 

5. OObI4HBIM TyTeM HaxOJHM, 4TO Napbl Ri u Re KOMMIeKCOB CYLLeCTBYIOT 
i OMpeeIAOTCA C MpOH3SBOJIOM B 4 4 3 YHKIHH 3 ApryMeHTOB, COOTBETCTBEHHO- 


TomMckui YrocyapcTBeHHbIi yHHBepCHTeT Tocrynnso 
uM. B. B. Kyt6nuesa 14 III 1961 
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Lokrnagn Akagqemun nayKk CCCP 
1961. Tom 139, Ne 3 


MATEMATHKA 


r. A. KAMEHCKHH 


ABYXTOYETHAA KPAEBAA 3AMAUA UIA HEJIMHEAHOLTO 
HUSPEPEHWMAJIBHOTO YPABHEHHS BTOPOrO NOPATKA 
WH TEOPEMbI O TIPOMEXKY TOUHBIX 3HAYUEHHAX 
(ITp2dcmaeaeno axademuxom HH, I. Ilempoeckum 18 III 1961) 

: Jia ypapHenus 


se goi et, i) (1) 
paccmatpupaerca KpaeBan 3ajlaua 
Y(X%o) =Yo Y(ua)= Yi- (2) 


OTHOCHTeIbHO castes F(x, y, Vv) Upeanosaraerca, UTO OHA HerpepsiBHa 
B oOnactH D{x, << * <x; — wo<y, u<_-+ co} HM UTO BBINONHAIOTCA KaKHe- 
HHOyAb YCIOBNA, OOecHeyHBalollHe eCJMHCTBEHHOCTb PelIeHHA HavaJIbHOH 3a~ 
JjauvH WH HellpepbiBHy!0 3aBHCHMOCTb peleHHH OT HauaJIbHbIX YCJIOBHH. 

' CytlecrByloT TeopeMBI, ycTaHaBJINBaIOUHe paspelIMMOCTb KpaeBOll 3aqauH 
{1) — (2) np npousBoObHbIX Yo HY, H PH wIHHe HHTepBaJia (xo, X;), He MpeBoc- 
XOMAULEH HEKOTOPOH BeJIHIHHb! d, 3aBHCHAeH OT cBOlCcTB (pyHKWHH F(x, y, v). 
_ Tipupogyople yawxxe Teopemat | H 2 NOSBOMAIOT IPH HEKOTOPBIX YCIOBHAX, HC- 
NlOJb3yAH pa3spelIMMocTb KpaeBoH s3ayaun (1) — (2) pH NMpOH3BO/IbHBIX Yo 
M yi HW UpH x1 — Xo < d, NonyyaTb ycOBUA pa3pelllMMOCTH KpaeBOoH 3aaun 
(i) — (2) mpu x1 — x0 < 2d uw MpH Mpon3BONbHEIX Yo HM yi. 

| Ilyetb y (x, «) — pemlieHue ypapBHeHHs (1) C HavaJIbHBIMH yCJIOBHAMH 
Y (Xo, A) —Yo, Y (Xo, a) =a; y(x, B) — pewieHne ypaBHenua (1) c Haudasb- 
HBIMH YCJIOBHAMN y (x1, B) = y1, y’(x1, B) = B. O6o3HaduM x2 = 1/2 (x0 + x1), 
@ (a) = y (xz, a), (B) = y (%, 8), 7 (@, B) = 9! (me, @) —y’ (x, B). 

ByjleM roBopuTp, To Jia PYHKUMH —@ (a) BHINOIHeEHO ycuIoBNe (E) Ha oTpe3Ke 
tao, ai], ecau @ (ao) < @ (a) < g(a) (HH @ (ao) > @ (2) > — (a1)) TPH w <— 
< @< GQ: 

Teopema 1. /[Tycmo: 

1) Kpaeean sadaua (1) —(2) pa3spewuma npu x,—x,<d, u nptu npous- 
SUMbHOLX Yo U Yi. 

2) Cywecmeyrom makue 4ucara to, ti, do, a1, Bo, B1, “mo @ (ao) = p (Bo) = fy, 
@ jai) = (Bi) = hth, Ona GhynKyud @ (a) up (B) eoinozanenHo ycaosue (E) Ha om- 
pe3Kkax [oo, a1] wu [Bo, Bil u sHavenus f (ao, Bo) u f (a1, Bi) wmerom npomueono- 
AVHKHbIE BHAKU. 

Toeda Kpaeeas 3adaxa (1) — (2) paspewuma npu x1 — Xo < 2d u npu npo- 
USBOACHOLX Yo Hi Yi. 

Aah pee 2. ITycmo: 

1) Kpaesaa 3a9aua (1) —(2) paspeuuma npu x, —x%) <d u npu npous- 
GOACHOLX Yo U Yl. 

2) Cywecmeyrom makue 4ucaa to, ti, do, 1, Bo, B1, “mo @ (ao) = rp (Bo) = fo, 
mex) ep (B1) == th; ynkyun @ (a) up (B) onp2denenot Ha ceemenimax [do, ar] 
u [Bo, Bil w Ora aobwx a’, a" us lao, al uw B’, 6” us [Bo, Bil, yoosremeopsioujux 
COOMHOWEHUAM gp (a’) =p (8’) = bo, @ (a’) =» (6’) = 4, sHavenua f (a’, B’) 
u f(a", B’) umerom Eicon vey SHAKU. 

Toeda Kpaeean 3adava (1) — (2) paspeuiima npu x1 — x0 < 2d u npu npo- 
| U3BOAHOLX Yo U Yi. 
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Uciioib3ya TeOpeMbI O paspelMMocTH KpaeBol 3anauu (1) — (2) npu x,;— x)» < af 
W Kakve-HHOyb JOCTaTOUHbIe YCOBUA JIA TOTO, YTOObI BbINOJHAOCh yculoBHe 2) 
B POpMyIMpoBKe TeopemMb! | HIM TeOpeMbI 2, MOXKHO, MOCJeOBaTebHO MIpHMeHAS: 
Teopemy | uu TeopeMy 2 HEOOXOMMOe YHCUIO pas, NOyYaTb AOCTATOYHbIe YCMOBUA: 
pa3peluuMocTH KpaeBok 3ayqaunu (1) — (2) Ip MpOM3BOJIbHBIX Xo, Yo, X1, Yi. 

YcuoBue 2) OyWeT BLINOJHATHCA, CCJIH BEIMOMHEHO (1) H OHO H3 yCOBHH: 

a) Yacmnoe npouseoduoe Fy u Fy cytyecmeyrom 6 obaacmu D wu cytuecmeyenr 
makoe m > 0, amo Fy, > me obaacmu D. 

b) ®yxkyuna F (x, y, v) oepanusena 6 obazacmu D. 

YcsoBve 2) BBIMOJHAeCTCA TaK Ke, CCJIM BbINOJIH€HA COBOKYMHOCTbh OJHOTO 
u3 YCIOBHH c) Han d) MU yCOBHA e): 

c) Yacmnas npouse00nan Foy cywecmeyem 6 odaacmu D u cytuecmeyem ma- 
Koe m > 0, amo Fuso < — meD 

d) Cytuecmeyrom makue HenpepoieHole noaoscumerbHole qbyHKuuu A (x, y) u 
B (x, y), «mo 

|F (x,y, 0) |<A (ey) & +B (x,y) 

6 odaaemu D. 

e) Cywecmeyem magkoe uucno L > 0, amo F (x, y,0) >0 npuy>Ll ui 
Fas, YO 0 ipa ty =e 

JlocraTouHbIM ycJIOBHeM JIA Toro, YTOOLI KpaeBan 3amaua (1) — (2) 6piiai | 
pa3peliuMa pH WIHHe HHTepBadla (Xo, x1) MeHbIweH, 4YeM HeKOTOpoe d > 0, 
ABJIAeTCA Teopema Onsauia (7). Ucnomb3ya Teopemy Onsavia H JocTaTOUHble ycuJ0- 
BUA JIA TOTO, YTOOHI BHINOJIHAOCb YCOBHE 2), MOJTyYaeM CJIENYIOULy!o TeopeMy: | 

Teopema. 3. Ilycme gyxkyua F (x, y, v) HenpepoieHa 6 obaacmu D, 
npouseodnole Fyu F, nenpepoienot 6 D u cywecmeyrom makue Koncmanmo M > 0 | 
u K > 0, 4mo 


Fy (xy 0|<M, Fo (xy, 0) <K 


6 o6aacmu D, u nycmb 6bINOAHEHO YCAOBUe a) LUAU COBOKYNHOCMb YCcAosuti C) LU e)- 

a) Cywecmeyem makoe m > 0, umo Fy > m 6 o6aacmu D. 

c) Cywecmeyem makoe m > 0, amo Foo <—m 6 o6aacmu D. 

e) Cyuyecmeyem maroeL > 0, amo F (%, 0, 0) 2. 0mpug = Lark (eyne)e 2 

2 NpU ae. 

Toeda Kpaeeas sadaua (1) — (2) paspetuuma npu NpOUus6OAbHOLX Xo, X1, Yo, Yi. 

JpyruM ocTaTOuHbIM yCJIOBHeM JIA Toro, UTOObI KpaeBaa 3aqayua (1) — (2 
Oblla paspelHMa Ip JWIMHe HHTepBada (Xo, X1) MeHbUeli, YeEM HeKOTOPOe d, 
ABJIACTCH 

Teopema 4. Ilycmb cywecmeytom makue noaoscumenbHole KONCMANMoE 
A u B, 4umo 


[F (x,y, 0) |< Av +8 
6 odaacmu D. 

Toe0a, KaKo6ol Obl HU ObLAU Yo U Y1, CYyLUecmeyem makoe d > 0, 4mo Kpaeeaxz 
sadaua (1) — (2) paspewuma npiu x1 — xo < d. 

3 TeopeMbI 2, TeopeMbI 4 HW IpHBeeHHIX BbIWMe JOCTATOUHBIX YCNOBHH Na 
TOrO, YTOObI BEITOJHAMIOCh ycoBue 2) B dopMysHpoBKe TeopeMb! 2, cJleqyIoT 
Teopema C. H. Bepuuteiina (1), Teopema 3. ®. Cypukoson (*) u Teopema CKop- 
wa — J[paronu (°). 

JlokasaTeibcTBo TeopeM | uv 2 OcHOBaHO Ha CJleWyIOWIHX TeOopeMax O TIpoMe- 
*KYTOUHBIX 3HAYCHHAX JIA CYNepNO3HIMH HelpepbIBHOH (PyHKUAA AByX TMepe- 
MeHHbIX H JByX (PYHKUWHH OJHOH NepeMeHHOH, OOPATHbIX K HeMPepbIBHbIM. 

Ilyctb wa loo, ai] nu [Bo, Bi] 3ananpr dynKunu @ (a) u p(B). OGosHauuM 

G(~, 1p) MHOwKecTBO TaKHX TOYeK MpsAMoyrombHHKa B {a Ca < a1; 
Bo < 6 < Bu}, 470 @ (a) = &). 

Teo pema 5. I/ycmo Piety (a, B) Henpepolena Ha npAMOoY2oAbHUKe 
B, dyakyuu @ (a) up (B) nenpepoieHor na ompeskax |ao, a1] wu [Bo, Bil, Ona @ (a) 
ua yi ee ycaogue (E) na amux ompeskax wu @ (cto) = %p (Bo), @ (a1) = 
== 1) (p21). 


042 


_ Toeda cytuecmeyem KomnoHeHma mxHooecmea G (p, p), COeOUNAIOWAA MOK 
(ao, Bo) uw (a1, Bx). 
|  CyniecTBy10T IpHMepbl, Kora BBIMOJIHeHbI YCIOBHA TeopeMbI 5, a MHOMKECTBO: 
G (9, ~) OKa3brBaeTCA HeCBA3HbIM. 

V3 Teopempt 5 culellyeT, YTO eCJIM BHITIOJIHEHbI YCJIOBHA TeopeMbI, f (do, Bo) = 
‘= co uf (a1, B1) = C1, TO, KAKOBO ObI HH GObIWIO C, 3aKJIOUCHHOe MEXKILY Co H C1, 
‘cyllecTByeT Takad TouKa (a, 8) MHoxectBa G (~, f), uTO f (a, Bp) =. 
_ OTMeTHM, 4TO HEBbIMOMHeHHe ycsoBua (E) MoxkeT MpHBecTH K TOMY, UTO He: 
‘OyeT CylleCTBOBaTb KOMMOHEHTbI MHOxKeCTBAa G (, ip), COeMMHAIOMLeH TOUKH 
(a0, Bo) wu (a1, 1). 
_ Teopema 6. Jlycme xa npsamoyeoaonuKke B 3adana Hxenpepelenas Gpynk- 
‘usd Oeyx nepemenHelx f (a, B), Ha ompeskax [ao, a1] uw [Bo, Bil sadanes Nenpepeie- 
Hole dynKyuu Pp (a) u p(B) uw @ (ao) = rp (Bo) = fo, @ (a1) =  (B1)= Hh. Toeda 
cytuecmeytom na B makue mouku (§o, No) wu (1, 1), emo @ (Go) =p (No) = fo, 
‘~ (G1) =b(m) =h uw na mnoocecmee mouek (a, 6) npamoyeorbnuka 
Bi {G& <a< &; nox B < Mm} makux, umo g (a) =» (8), @yaKuua f (a, B) 
npukumaem éce npomescymounole SHALCHUA mencoy f (&o, no) uw f (€1, n1). 
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loxnxagn Akagemunu nayr CCCP 
1961. Tom 139, N 3 


MATEMATHKA 
0. A. JAQBDKEHCKA u H. H. YPAJIbBILEBA 


KPAEBAS 3ANAUA JIS JIAHEMHbIX HW KBA3HJIMHEHHDbIX 
MAPABOJIA4ECKHX YPABHEHHA 


(TT pedcmaeaeno axademuxom B. H. Cmupxoeotm 17 IIT 1961) 


PaccmaTpuBaioTca B WHAMHEpe Qr = 2 x [0, T] napa6ommueckue ypaBue- 
HHS 
fh n 
: @] 
ui — >) go Gi (%, f) ox, + bea + 2) +2) Ctr, +du +f =0; (Y) 
ij e aa 
M—— = a la; UX, t, u, Ux ,) | +a (foe t, OP, Ux») = () (2) 


Heeil, eee 


TIpH 
ur =@ (x 2) | (3) 


rye S — rpanuna o6mactu 2, [T= {S x (0, T]} U {Q, ¢ = 0}. 

HecaeqoBaHHio JIMHeHHbIX MapaOoulMuecKHX ypaBHeHHH MOCBALLeHbI MHOFO- 
yuCeHHbIe padoTH. Han6omee TOHKHH pe3yJIbTaT NO OLWeHKAaM HX pe- 
WeHHH MosyuYeH B padote Haima (1). MMenuo, Harem Jana oueHkKa B HOpMe C),. 


0 
byHaMeHTalbHoro pelleHHA YypaBHeHHA u; = > — (aij (x, ft) Ux,)  Yepes 
iy 


max | d;;|W KOHCTaHTY 9/IMNTHYHOCTH. 113 paOoT No KBa3HJIMHeEHHbIM Mapaobovn- 
4ueCKHM YPpaBHeHHAM CO MHOFHMH He3aBHCHMBbIMH TlepeMeHHbIMH HavOoJlee CHJIb- 
Hbl€ HEJIMHEHHOCTH ObLIH pacCMOTpeHBI B pabote (?). 

B jaHHOoH paOoTe BHepBbIe yaslocb NOKa3aTb pa3pelIHMOCTb «B ILeJIOM» 
3ayaun (2), (3) pH TaKUX yCMOBHAX Ha G; H QA, KOTOPble B OMpeesIeHHOM CMBIC- 
Jie HeOoOxoyHMBI (cM. (°,4)), a TaKKe WaTb OWeHKY B HOpMe Cy,q (Qr) * o606u1eH- 
HbIX pelWCHHH KpaeBOH 3amaudH JIA JHHEHHbIX NMapaOomMuecKHX ypaBHeHHH pu 
BeCbMa MAJIBIX IIpeANONOKeHHAX O KOSbpHUHeHTAX. 

B OCHOBHOM Mbl 3€HHMa4€MCA AalpHOPHbIMH OIeHKAMH pellleHHH Ww HW UX MIpo- 
HSBOHbIX WIA ypaBHeHult (1) u (2) B rembaepoBbix HopMax C,,,. M3BectHo, 4To 
OOOOULCHHbIe PeLe€HHA ITHX YPABHEHHH YAOBJETBOPAIOT HEKOTOPOMY HHTerpailb- 
HOMy TOxKecTBy. Kpome Toro, Kak HeTpy4HO NOKa3aTb, WIA pemenwh (1) 
CIpaBelIHMBO HepaBeHCTBO 


o \ ju—kpe(nde+ty | |yulttds < 
Ar, o(t) Apo (t) 
<— \ lu —kPdx +y mes!-27A,., () (4) 
App (t) 
MH anaslorMuHoe HepaBencTBo (4’) gaa By, (f). Smech nu HuKE K (0). 
O3HauaeT IIPOH3BOJIbHbI wap pamuyca p; A, (t) — MHOxKeCTBO 


* Hopma u(x,t) B Cy ,(Q;) onpegensetes papeHcTBoM 


iil Riedy? 0 1 aere aa tee | (x, 1) — u(x’, &) | 
on = ; u(x, max tLe. Te 
0, clr) (y, t)G Qr (n,),(x 1607 (lx — x’ P+ [t— tf [ye 


ot 
eS 
EN 


touek K (p) () &, rae u (x, t) > k; By. (t) — MHomectBo Touex K (9) 1} &, 
Tye u (x, t) << k. Pynxunsa C (x) HenpeppiBxHo Audppepenuupyema, neoTpuna- 
ebHa, paBHa euHuue B K (p —sp) uw uysto BHe K (0). Ilocrosnnyan v = 


-- 2min —4~s3necb M HMKe MpeAMomaraetca MONOKUTeENbHOH; Y oMmpere- 

b wear >) £5 

; 7 

Misetca M = vrai max|w|, a Taxxe 

y Qr 

| max|azj|, max (||, ¢2,e:|c 2)» 4, Fi|zy 2), 9 >7. (5) 
Qr 0<t<T ‘a 


ucsio k B (4) mpo“sBoubHO Aa K (p) C & uw Oombuie MakcuMyMa UW Ha Tlepece- 
inenuu K (0) c S, ecu MocseqHee He MYCcTO. 


| OrHocHTebHo pyHKuuH a; (x, t, U, pr) ua (x, t, U, py) OyMeM Mpeanosma- 
TaTb BEIOJHeHHLIMH YCJOBHA 


B(x, tu, pa) peo (|u|) P?—w (ul); p =( pt); wo > 0; 
a Pe, 
; (6) 


>) | a; (x, t,t, Dr) | (p+ 1) | a (x, till, Dr) I<e (je) (p? = 1): Lb > 0. 
mL 
Torga HepaBenctsa (4) u (4’) cipaBeqIMBbI TakxKe HU JIA pelleHuli ypaB- 
‘Henua (2), HO He Ia Bcex k, a A Tex, WA KOTOpbIX mes Axis, (ft) = 0 
“({cooTBeTcTBeHHO mes By—s,, (4) = 0), rae 6 — NomomKUTeNbHOe 4NCIO, oM- 
peletAeMoe NOcTOAHHBIMH Vo (M),  (M) us ycsosult (6). 

O6o03HauHM Yepes BcOBOKYMHOCTS PYHKUHH, yAOBJETBOpAIONLHX HepaBeHCTBaM 
/(4) u (4’) aa TombKo uTO yKa3aHHbIx k uw Bcex tE[0, T]. 


| Teopema 1. ®yvxkyuu u(x,t) Kaacca B ydosaemeopstom ycaoeuto 
' Teabdepa 


b 


| u (x, t) —u (x’, t') | < Cd-*(x, 4) |x — x’ ? +) ¢— 2? |], (7) 


C NOAOMCUMEALHOLMU nocmosHHolmUu Cu a, ONpedensemoimu moacko M, 7,6 uv. 
3decb t > t’, d (x, t) ecmb Haumenowee us Vt u paccmosnua om x Oo S, 

Byjlem ropoputs, 4uTo S yfoBwleTBopset yclopuio A, ecuiM CyulecTBYyIoT 4MCuAa 
ao < 1uAo Takue, 4TO Aa MOGoro wapa K (p) cueHTpoM Ha S payuyca p < Ao 
' mes (K (p) (} 2) < ao mes K (p). O603HauHM Yepes I copokymHocTb ToueK, Je- 

2KallMX Ha GOKOBOM MOBepXHOCTH H HM%KHEM OCHOBAHHH Qr. 

Teopema 2. IIycmb S ydoeaemeopsem ycaoeuro A. Toeda a6aa GbyHK- 

YuA U us B, epanusnole sHaxenuA KoMopolt Ha VY yOoeaemeopsiom ycaosuto Tero- 


Oepa c Kakum-aubdo noKkasamenem B <0, ydoeaemeopsem 6 Qr ycaosuto 
Teavdepa 


ju(x, t) —u(x’, t)|<Ccl 


x—x' |? +/t—?' |]2* 
C HEKOMOPbIMLL NOAOCICUMEALHOLMLL NOCMOANHOLML a U C, Onpedeasemoimu M, y, 
4, Vi 0), Ao, Line (I). 

Teopempr | u 2 qaioT Ain pellienuit ypaBHenuit (1) u (2) onenky | Uc,, | 


yepes M = vraimax|u|Ouenka xe M petiennit ypaBuennii (1) yaetca Teo- 
Qr 
pemoii: 


Teopema 3. Yaa pewexnua u ypaeneaus (1) M = vrai max | w | oye- 
Qr 
nueaemca “epes max | u | u KoNcmanmor us (5). 
= 


C MOMOUbIO ANPHOPHbIX OWeHOK, rapaHTHpyeMbIX TeopeMamMu 1—3, us3BecrT- 
“HbIMH CMOCOOaMH yCTaHaBJIMBaIOTCA Pa3JIMYHbIe TeOPeMBl, CYILeCTBOBAaHHA Ha- 
-qIpuMep, Takas: 
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Teopema 4. ITycmb Kkoncmanmot us (5) Koneuner u S yoosaemeopnem yc- 
aceuro A. Tozda cytuecmeyem eduncmeennoe obobtyeHHoe petuenue u 3sadauu (1), 
(3), npunadseocauee Cyn (Qr), a>O0, c uUy,EL2(Qr), ecau mozbKo 
u(x, 0) € Cyp(2), a uls= 0. 

TIpennosoxum, uTO a; (x, t, u, pr.) H a(x, t, U, Pe) KaK PYHKUMM CBOHX 
apryMeHTOB IIpHHaywexaT KaccaM C;. H C,., a > 0. Ilycts aa Hux BHIMOs- 
HeHbI HepaBeHcTgBa (6), Tak YTO MOpsAOK pocta a; lo p paBex |, a NopsOK pocta| 
avo p He Ooupiue 2. IlycTb sTOT MOpAOK a; pH AudphepenuupoBaHuHn a; MO Pz 
NOHWKaeTCH MO Kpalineli Mepe Ha 1, a pu Aud bepenupoBanuu No uu Xp| 
He NoBbiuaetca. IlycTb, HaKOHel, YCJIOBMe 9JIJIHITHYHOCTH BbINOTHAeTCA BI 
Buye | 


= OO, (&; ts, S 
v (jal) 3) SAO oe < ala) Dv > 0. 


é=1 


IIpu 9THX ycJIOBHAX BepHa | 
Teopema 5. Hopma uy, 6 Cy (Q’r) u max|uy,| Ora pewenuti ypasnes 
Qr 


Hus (2) OueHUsatomcsA 4epes OaHHole sadauu u M, ecau SEC, uu |p EC,. 
Shecb H HWKe Q’r = Q’ x [0, T], Q’— BHyTpeHHaa nopoOmacTh Q. 
M13 sToh TeopeMbI HK Teopembt PpuyMana (°) c1eLyeT BO3MOXKHOCTb OLCHKU AAA | 


pelleHHi Ww ypaBHeHua (2) HOpM uz HU Uy, jx; B Cy. (Q’r) Yepe3 MaHHble 3aaun. | 


Teopema 6. Sadaua (2), (3) wumeem eOuncmeeHHoe pewenue ts 

TN) 2 
W383 Colae(Qr) c ts, Dw us (COQ) “uy max az | co eccrine 
(x, 0) €Cy,.(Q), ul rEC,, SEC 3, a omnocumerono a; U a 6bINOAHEHbL YCACEUA 
meopemol 5 u HepaseHcméeo 


r re) 0) 
es “a + a (x, t, u, 0) |> const > — c 


npu ecex (x, t) & Qr U NpoOUuseoAbHELX U. 

Teopemp! 1 u 2 Oa3upyloTcA Ha CNeMyIOWINX JIeMMAaX, CMpaBeMIUBbIX As | 
JNOOLIX PYHKIHH U3 B. 

Jlemma 1. Hycmo K (p)C Qumes Apo (to) <a%n p", 20¢ %_, = mes K (1). 
Toeda Oat awboe0o a< 1 wnatioymca makue 4ucaa 8 Ug (Ot) ee sls 
x > 0, saéeucmuyue AUUb Om a U nocmosAHHALX y, 6, Vv us (4), amo UAU 

H = max [u (x, t).— k] < p*-"" np x GA; ), te lie, fa 407), 
uAU 


max mes Apsapro (t) < bx np”. 
t€[to,to+-*e*] 


Byyem o603HayaTb yepes Q(p) uuauHApEI Buga K (p) xX Ito, to + xp). 
Bo3bMeM OJHH W3 TaKUX IMIMHApOB uM OOO3HAYMM KOJIeOaHHe Ww B HEM Yepes 
, KOJIeOaHne U Ha Tlepeceyenun Q (p) c I (ecu OHO ecTb) yepe3 wp, Max u = 

Qe) 
= 11, Min uw = pe. 
Q(e) 

Jlemma 2. [ycme o <4wp. Toeda no so6omy § > 0 xatidemca makoe 
SoZ peemony iad 

1) w < 25p, ede e = min {B, I1—n/q}, 

UAL 

2)mesA _ op gue (4) <p", npu t € [to+%/4%p?, fo-+%p"}. 
uAU 

3) mes B porte /2S+1, 0/4 (2) < 8p". 

Ecau to 4 0, mo @ 2) u 3) moocno 6pams t us uxmepeana [0, to + %p? ]. 

Jlemma z ITycme H =max lu (x,)}—kI<6, 20e A DS xp?, | 

xAg, p(t) | 
#€lto,tot A} 
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npuwem Onn K (p), nepecekarouux S, paccmampueaem moabcko me k, Komopete 
npesocxodsm Hauborbwee sHaLeHUe u Ha nepecerenuu K (p) x Ito, t + A] ¢ 
T. Toeda 0aAn ato6o2z0 » > 0 cytuecmeyem makoe § > 0, amo ecau H> os, 
e = min {B, 1 — n/q} iW a mes A;,,, (2) < 9p", mo mes Aginys, oe (1) = 0 
Elto,to+A 
npu t€ [to +7, to Pe 
Ecau to<0 u mes Az,,(0) = 0, mo nocaeduee cnpasedaueo npu tE[0, to + AJ. 
YTBepKeHUA, AHAOrHIHbIe JemMMamM | u 3, BepHbI TaKKe H JIA MHOMKECTB 
Bz, (t). Met chopmymupoBamn Bce pe3ybTaTb, cunTan no>2. Dna n=1 
MHOTMe H3 HHX pHoOpetaioT Oomee npoctyio tbopmy. aa s3amaunu (2), (3) 
jOKa3aHO CyIecTBOBaHHe KJlaccnyecKoro pemenHHa wu (x, t) Cc Ut HM Uxy U3 


Cae (Qr) . 
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MATEMATHKA 


B. HW. MAWAEB 
OB OAHOM KJIACCE BHOJIHE HEMPEPbIBHbIX OMEPATQPOB 
(ITpedcmaeaeno axademukom A. H. Koamoeoposoim 16 III 1961) 


B wactTosleH 3aMeTKe MbI TIpHepxKHBaeMCA TepMHHOJIOrHH HM OOO3sHayeHHH 
a3 (1). B wactuocTy, nox ©. NOHHMaeTCA OaHaXOBO IIpOCTpaHCTBO BCeX BIMOJHE 
HEIIPePbIBHbIX OMepaTOpOB, JeuCTBYIOWIUX B CelapaOeJIbHOM THJIbOepTOBOM IIpo- 
cTpaucTBe § c oOblm4HOH HopMoH {A|, = sup (|Af|/|/f\); mon ©, (La p< 

re® 


<< co) — 6aHaxoBoO MpocTpaHcTBO Bcex omepaTopoB A € Gp, AIA KOTOpBIX 
{(|Aj,)? = = s? (A) = Sp ((A"A)?”) < 00, rae s, (A) — nocnefopatenbuocTS 
3aHYMepOBaHHEIX B TlOpsAKe yOblIBaHHA C Y4eTOM KpaTHOCTelt COOCTBeH- 
HBIX 4UHCe onepatopa (A*A)”, a nox S, — GaHaxoBo MpocTpaHcTBo onepaTo- 
pop A € ©, Aa KoTopEIx | A |, = 2 (2n — 1)*s, (A) < co. Ouesuguo, 4TO 
Sp Sw pu so60m p (1 < p< oo). 

MuoxecTBo G, BCeX CaMOCOMpAXKeHHBIX OMepaTopoB u3 G,, ABMAeTCA Be- 
([@CTBEHHEIM MOANpocTpancTBoM mpoctpanctBa Gy. B npoctpauctse G, BBe- 
yeM HoByio HOopMy | Hf | qx, TOMOJIOrHYeCKH SIKBHBAJICHTHYIO HCXOJHOH, M0- 
jgaraa | H |o xe =| Ht!, +] H~ |o, Toe H+ u H-~ — B3aMMHO opToroHaiib- 
HbI€e HeEOTPHILaTeJIbHbIe ONepaTOPbl, pasHOCTb KOTOPbIX paBHa 1. 

M. C. Bpogckut (?) MoKa3a, 4TO BCAKHH BOJIbTeppoB omepatop A (T. e. 
BCAKHH BMOJIHE HeIpepbIBHbIN OMepatop A Cc e4HHCTBeHHOH TOUKOH cileKTpa 
= 0) HonycKaeT cxojalleeca 10 HOpMe GS MpelcTaBseHnue * 


= 2i\ PX dP (1) 
2 


*Jepe3 CBOIO MHHMYIO 9PMHTOBY KOMMOHeHTy X H MaKCHMaJIbHy1O COOCTBeEHHYIO 
qemouky $. O6paTuo, ecu Aa HeKoToporo X = X* € © unTerpas (1) cxo- 
MUTCA 10 HOpMe ©, TOA ABJIAeTCH CEMHHCTBEHHBIM BOJIbTepPOBbIM OllepaTOpoM, 
‘OOMaawuluM CO6cTBeHHOM WenouKol Y HW MHHMOM KoMMOHeHTOH X. BeulecTBeH- 
HYIO KOMMOHeHTy HMHTerpasa (1) Mbl 6yfeM OGo3Ha¥aTb Yepes § (P, X). Heob- 
XOJMMBIM YCJIOBHeM JIA CXOJMMOCTH MHTerpaua (1) aBJIMeTCA ycOBHe 


(P= QQ) (eat (2) 


rae (P, Q) —npou3BouIbHbI pa3pprB mwenouKku 9. JlocraTounoctb sToro ycloBHA 
aaa X @ 6, toka3ana M. C. Bpogckum (7), a ana X € GS, (p > 1) H. UU. Tox- 
Oeprom u M. [T. Kpelinom (co. (',%)). 

Teopema 1. Ja ecaxozo onepamopa X € Sy u Atodott yenowku $3, ydo- 
eBAembopsuousett ycaosuro (2), cxodumca unmeepaa (1). Kpome moeo, umeem mecmo 
COOMHMOLMEH We : 

5 seus nae 2 
pide 2 STH 2h, 


* SileCb HCMOTb30BaHO OMpeqeweHHe U (pOpMa 3anmMcH HHTerpadia TpeyrouJibHoro yceyeHHsA, 
MpeqomwenHan HY. LU. Vox6eprom u M. T. Kpeituom (7). 
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20e supremum caeea GepemcA no 6cemM 6OAbMePpobeLM ONepamopam A = G +- iH 
c duKcuposaxHott mHumot Komnonenmou H = H* € Gy. 

Ha ocnopanu Hepasencts Pan-l]h3u (Ku-caua (*)) mpeqBaputembuo ycra- 
HaBJIMBaeTCA 

JIemma 1. Jlycms H = H* € ©,; mozda 


sup D) Cn — 1) (Hn, a) = | H lo, wes (4) 


= 00: 


 20e 6EPXHAA ePpAaHb bepemca NO 6CE6O3MONCHOLM OPIMOHOPMUPO6AHHbLM CUCINEMANM 


{Pj}=co U3 H. 

IIpuctynas K JoKasaTesIbcTBy TeopeMbI 1, 3aMeTHM, 4TO TlepBoe ee yTBEpxKe- 
He JOCTATOUHO JOKAa3aTb Js} CAMOCOMNPAKEHHEIX ONepaTOpoB. 

He orpaHuunBasd OOWHOCTH, MbI lIpeqMo10xKUM, 4TO eMouKa Y HelpepbIBHa. 
JlonyctuM BHayase, uto H = H* — KoneyHomepHblii onepatop. IIpu X = H 
uHTerpas (1) cXOqHTCH K HE€KOTOPOMY BOJIbTeppoBy Onepatopy A = G -+ iH, 
KOTOPbIM IpHHadeKuT S,. [loub3syacb HHTerpaJoM (1), NMOCTpOMM BOJbTeppoB 
onepatop B = K + il c coOcTBeHHOH WenouKol 9) Hu BellecTBeHHOH KOMMOHEH- 
Toh K = (+, 9), rae ~ — 3aqaHHbl opT u3 §. Bnowmne HenpepbiBHbIi onepa- 
Top AB umeeT HelpepbiBHy10 CoOcTBeHHYI0 Wenouky YP H, CIeIOBaTeIbHO, TAaKKE 
BoubTeppoB. Tak kak A, B € &,, to AB € G, u, no Teopeme B. B. JIugcxoro (’), 
Sp (AB) = 0. Bepsa sBemtectBeHHble KOMMOHeEHTH! OT OOeHX YacTel 9TOTO pa- 
BeHCTBa, Nouy4aHM Sp (GK — HL) = 0, nau 


Sp (GK) = Sp (HL). (5) 


B cumy Tteopempt M. C, JImpmuua (cM., HanpuMep, (*)) onepatop B yHutapuo 
SKBUBaJICHTeH HeCYIIeECTBEHHOMY paclliMpeHuio onmepaTtopa / HHTerpHpoBaHus 
x 


eae 01: if=2 \ / () dt. Orctoya caelyeT, 4TO OTJHYHLIE OT HYyJIA CcOO- 


0 


CTBeHHbIe uuCcIa onepatopa L paBunt 2/n (2j —1) (f = 0, +1,...) 
Tellepb MOxKHO TepenucaTb (5) B Bue 
2 = : 
(G9,9)=— X (i —1)* (Ae, 9), (6) 
j=—oo 


rae {pj} — co6cTBeHHble BeKTOpHI onepatopa L. IIpuMensa emmy | u 6epa cate- 
Ba B (5) BepXHIOIO rpaHb 110 *, Nowyyaem 


Cfo < | H Ia, xe. (7) 


Ilyctb tenepp H € S,. Bo3bMem MocieqOBaTebHOCTh KOHCYHOMEPHBIX ome- 
patopos H, =H, taxyto, uto |H,—H |, >0. B cuay (7) umeem 
|§ (P,H,) — § (B®, Hin) | — 0; csteqoBatembHo, onepatopHl § (H,) -+ tH, cxoqar- 
Cf K HeKOTOpOMy BOJIbTeppoBy onepatopy A = G + iH, KkoTopbiii uMeer 
coOcTBeHHy10 Ienouky $f) 4, M0 yNOMAHYTOH BbIle Teopeme M. C. Bpoycxoro, 


jloycKaeT MpefcTaBslenue B Bue CXofsulerocd MO HopMe ©, unTerpawa (1). 
Ilepeiiga B Hepapeuctse | § (H,) | oS |Hnlo, Ke K Upesely mpH n — oo, 
MlOJyY4HM HepaBencTBO (7). Tak Kak A eCTb €JHHCTBEHHbIM OlepaTOop C MHHMOl 
KoMHOHeHTOH H u co6cTBeHHOH WenouKoH $, TO ITO HePaBeEHCTBO MOAKHO CUMTATb 
YCTaHOBJICHHLIM JWIX JO60rO BombTeppoBa onepatopa A = G + if] 
tpn H€G,. Touno Tak %Ke MO*KHO JOKa3aTb Qia A CipaBeIUBOCTb COOTHO- 

menus (6). 
OcraeTca IpoBepHTb, ITO Tipu 060M & > O cylileCcTByeT BOJIbTeppoB Onepa- 
top A= G+ iH c 3aqaHHoH MHuMOl KoMMoHeHTOH H (€ ©), Takol, 4TO 
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Gi > ee lo, Ke — &. Ilo temme 1 cyujectByeT OpToHOpMupoBaHHbili 6a3uc 


{Pj 00, JIA KOTOpOrO BpIMoHeHO (4). Bo3sbMem onepatop B = K + iL, yuutap- 
HO 9KBUBaJIeHTHbIL ONepaTopy MHTerpwpoBaHua wu TakOH, 4TO Lo, = 


= (2/n (2n — 1))9,(n = 0, + 1,...). Tlycth $ — ero coOcTBeHHasa WeloyuKa. 
Ilonoxus G = § (%, H) u nomp3yacb (6), Nowyaaem 


9 
|G|> (69,9) == > Ci —1)7 Hop.g)> (A lo, xe — 2). 
iSO) 
Teopema 1 nomHocTbIO oKa3aHa. 

PapencTBo (3) 3acTaBHJIO aBTOPa IIpeAMOMOKUTL, UTO MpMHaJIeKHOCTH Olle- - 
patopa X (€ G,.) Kaaccy 6, ABJIAeTCH He TOMbKO JOCTATOUHEIM, HO H HeOOXO- 
JMMbIM YCJIOBHeM JIA TOTO, YTOGHI HHTerpa (1) cxofuIcA DA M000 Henmpe- 
PHIBHOH Wenouku 9. CrpaBeqIMBOCTb STOrO MpesNOOmKeHHA Oblla BOKasana 
VM. WU. Tox6eprom u M. IT. Kpeituom, KoTopbie CooOmlMIN aBTOpy TakxKe CJlely10- 
ilee lpeyowKeune. 

ITycmo {@;}2c0 —HeKOMOpaA OPpMoHKOpmuposaHHad cucmema. Toeda natdemca 
HenpepoleHan uenouka Y"makas, 4mo OrA AtoO020 enoAHe NeNpepelenozo camoco- 


npsxceHHo20 onepamopa 
co 


i; 
X = Di Ai (+, 9) 9; ( (@j 1) > 0: j=, $1,420.45 2 yin) 
J 


jJ=—oo 


unmeepaa (1) pacxodumca (Oaowe 6 cmbicne caabolt cxodumocmu). O6pamuHo, Ors 
Awool HenpepoieHolt wenowkU J MOdCHO CocnaeumMb OPMOHOpMUpOCeAaHHytO Cucme- 
MY {P;} 200 MAK, “mobo uNMeepaa (1) pacxoduaca OAA AtoOo20 Onepamopa X moAb- 
KO 4mO YKasaHHoeo muna. 

Bo3MoxKHOCTb pacXxOAuMocTH uHTerpasa (1) qa HeKOTOpEIX X & G,. pu cne- 
WMaJIbHOM BbIOOpe LenouKu 9 Oblia OOHapyxeHa M. C. BpoycKum (?). 

MoxkHO OKa3aTb, 4TO WIA KaxKoro onepatopa X = X* € Gq Bcersa Hali- 
HeTCA HellpepbiBHad WenouKa 9, AA KOTOpow uHTerpas (1) cxogurca. 

2. JI. A. Caxnopuy (°) moKa3auI, 4TO ecIM y OrpaHHeHHoro OlepaTopa C 
BellleCTBEHHBIM cneKTpomM A = G--iH MHumMaa KomMmoHeHTa H€G,, To y 9TO- 
ro oMepaTopa HMeeTcA ocTaTOUHO Gorath 3anac HHBapWaHTHbIX MoAMpoct- 
paucts. +1. I. Tox6epr u M. I. Kpeiin u nesaBucuMo OT HHX aBTOp MokKa3aJuH, 
4uTO STOT (bakT WMeeT MecTo mpH H€G,. 

VimeeT Mecto 6ouee oOmiee H NOMHOe Mpeqiox*enue: 

Teopema 2. Onepamop A=G+iH, H€Gaq, umeromut eewecmeen- 
HbltL CheKmp, ecmb S-onepamop 6 cmocae (’). 

Tloscuum, uTo omepatop A c BellleCTBeHHBIM CIieKTpOM HasbiBaetca S - 0 11 e- 
paTOpoM, ec On OOsMagaer CeyrolluMu cBOlicTBaMH. J\IA Kaxoro KO- 
HewHOrO UHTepBasia A BellecTBeHHOH OCH CYyleCTByeT HHBapHaHTHOe OTHOCH- 
TeJIbHO ONepatopa A mogmpoctpaucrso L(A) Taxoe, 4To: a) Ha L (A) onepatop 
A onpewenex Bcioly u orpanuuen; 6) cheKTp HHAyuMpoBaHHoH wa L (A) uactu 
omepatopa A cocTouT u3 MepeceyeHua cMeKTpa omepatopa A c unTepBasiom A 
H, ObITb MOXKET, KOHIIOB MHTepBasa A; B) KaxKqOe HHBapWanTHOe MoxMpoctTpay- 
CTBO, Ha KOTOpoM onepaTop A ompefeieH BCIOY, OrpaHv4eH HM MMeeT B Kate- 
CTBe ClleKTpa yacTb cermenta A, BxoguT B L (A); r) cucTeMa HHBapHaHTHbIx 
MOJMIPOCTpaHCTB, COOTBETCTBYIOINUX JIOGOMY MOKPbITHIO BeleCTBeHHOM OCH 
HHTepBaslaMH, MOHa B §. 

Ilo-suyuMomy, Teopema 2 JomycKaeT TaKoe oOpalilenue: WIA KaxKoro one- 
patopa H = H* € G, naligerca onepatop G = G" Takoli, uTo onepatop A = 
= G+ iH Ha mo6oM cBOeM HHBapHaHTHOM MOMMpocTpaHcTBe MMeeT cHeKTp, 
COBMaa1ollHH CO CHeKTpOM Bcero onepaTopa A, KOTOPHI Ip 9TOM ABJIAeTCA 
BelleCTBeCHHbIM H COCTOHT Ooslee UeM H3 ONHOH TOUKH. 

Teopema 2 noKa3prBaeTcd Ha OCHOBaHHM TeopeMb! 3 u3 (’) H CHeyroulet 
JI@MMBI. 
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JlemMa 2. Pesoaveenma onepamopa c eewecmeenHoim cnexmpom A = G + 
iH, 2de G=G" (u, eoobiwe eocopa, Heoepanuuen), a H = H* € ©, Oony- 
aem cAedytowyto OueHKy: 


: In |Ra| = In| (A —AN*| <C M4) Im A[-7 a (2 [Im a/-91, 


20e n (t) osHauaem uucao 1/s, (H), ne npeeocxodawux t. 
| 38. Tlombsyacb ApyruMu OlleHKaMH Pe3O/bBeHTI, MO%KHO JOKa3aTb TaKy10 
opemy: 


Sroli TeopeMe serKo MpufaTb dopmMy, cxoguyio c dopmoii TEOPeMEI 
M. B. Kengpuua u3 (’), a HMeHHO: 
Ecau ypasnenue y = Ay + Hy umeem Ouckpemueiti cnexmp, H = H* € © — 


noaneiti onepamop (cm. (°)), A € Ga, mo\cucmema coOcmeeHHelx u npucoedunen- 
HbLX BeKMOpPOB 9Moeo YpaeHeHUA noAHAa 6 §. 


h @Mu3HKO-TEXHHYECKHH WHCTHTYT HH3KHX TemMepatyp Tlocrynuso 
i AkajlemuH HaykK YCCP 16 IIT 1961 
3 
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MATEMATHKA 


Jl. T. MAXAHJIOB 


IJJIMHTHYECKHE YPABHEHHS C CHHIYJIAPHbIMU 
KOI®HHUMEHTAMUM 
(IIpedcmasaeno akademuxom HM. H. Bexya 4 III 1961) 


1 O6o03HauYeHH SA. E—n-MepHoe SBKJIMJOBO MpOCcTpaHCTBO; x 
= Ay, eae ee %n);, F() = f (Gio hs Yen) ed ee ee | 


nl 


Il tl 


= ( (x; —1)*] , p(x) = 7 (x, 0); S (D) — kaacc orpaHM4eHHbIx H3MepH- 
MBbIX bynKuati c HOpMod || /||s (p) = meee | 7 (x)|, S (6, D) —xaace bynkuni, mpey- | 


CTaBHMBIX B Buse f (x) = aes nen re fo (x) € S(D). Ecau BBectu nopmy | 
| F \lsca, vy) = || folls ww), TO 5 (6, D) 6yneT u30metpuyHo S (D). 

IlyctTb HMeIoTCA P Pa3JIMYHBIX TOUeK C1, C2, ..., Cp BHYTPH H Ha rpanuue o0- 
jactu D u p; (x) = r (x, €;). Uepes II (x) o603HaxHM paccTOAHHe OT TOUKH xX 
MO) MHOMECTBA ICY, “Ca3.% «5 Cf, Teme, 


II (x) = min {p1 (x), Pe a + +> Pp (X)}; | 
S (B, 1, D) — xnacc yuKunit Buna f (x) = I” (x) fo (x), Fle fo (x) ES (D), | 
c HopMoii ||/||s(@, 1, d) = || fo|ls (oy; K — ibe ¢ BeplIHHoli B TOUKe 0H GecKo- 


HeYHbIN B OZHY cTopoHy; g (K, a, B) = \ OF (y) ry, 1) oy re 0 = Oars 
K 


a<p<n; ] — Touka equnuunol chepp, / € K. Ecau K = E, To 6ynem un- 
cath q(E, a, B) = q (a, 8). 

2, HoBHH KNacc HHTerpadbuHX ypaBpHeHuhk. Iyctb 
D — Tipou3BoulbHad OrpaHWueHHad WIM HeOrpaHHueHHad OOsacTb. Paccmor- 
PHM cHaYala MpocTeHwuH onepatop 


To = p(x) \ r(x, 9 df, (1) 


re O0<a<n un 0 — BuyTpeHHaAA TouKa oGmacTu D. 

Teopema 1. ®opmyaa (1) onpedenanem auxetinoitt (He 6noAHe Henpepele- 
Hb1tL) pene 6 OaHaxoeelx npocmpaxcmeax S (B, D), ax B <n, npusem 
IT \lse, v) = 4 (2, 

O60 6 meHuue. IlycTb uMeeTCH HECKOJbKO OCOOBIX TOUCK Cj, Co, ...,Cp, 
KOTOPbIe MOTYT Jle%KaTb KaK BHYTPU, TAK H Ha rpanuue oOsacTu. Ecau o6ulacTb 
He OrpaHuvena, TO K OCOObIM TOUKAM MpHYHCAeTCA TaKKe OCCKOHEYHO yJaJeH- 
Has; OHA, B CBOIO OYepeb, MOET ObITb BHYTPeHHEH HIM TpaHH4YHOH U OO03Ha- 
YWaeTCA Cp+4. 

Torga dopmyuia 


Trp = T1-* (x) \ re" (x, 2) @ (f) de 
D 


olpeyedaeT JuHelinbii onepatop B S (f, I, D), a< Bp <n, mpuuem 
q (Ki 4, B)<|lTullsemnm <Bq WV, o, 6), i=1, 2,... p+), 


D2 


‘rae K;, V; — KOHYcbI KacaTesbHbIX HM BUAUMOCTH OOacTu D v3 TOUKH C;, MOCTO- 


-anHaa B He 3aBucuT OT OOacTH. 


g Ecau Touka c; BHYTpeHHAK, To Nowaraem K; = V; = E, 


Teopema2. Ecau K (x, t)€S(DXxD), mo Hg 
Kg =I (x) \ re—n (x, t) K (x, 0 @ (f) dt 


onpedeasem aunetinoiti onepamop 6 S (B, HN, D),a<B <n, npuren 


; 
é 
| 
q (Ki, a, B) < | K ils (Bele) <S Mq (V2, a, B), (2) 
20e 
. Mimemerp aio (xt) je Cee lim lim |G (gp thea teeel 2s aw pork 
x, téD 


X—->C; tc; 


P| 
' Teopema 3. Ecau K (x, t) xenpepoiena npu x + t n lim|K (x, t) | = 0 
| 60 6ceX OCOObLX mouKax, mo onepamop K@P enoaxe Henpepoeen @ S (f, II, D), 
a<B<n, npu aw6om 

, Teopemp: 1—3 no3BOJIAIOT WaTb HEKOTOPble IIPH3HAKH pa3pelIHMOCTH ypaB- 
HeHua (cp. (8, §)). 


o(s) +) RED 9 (dt =F), (3) 
D 


meer yee 


Ke es 2) 


_ rae f (x) €S (6, TI, D), B <n. Mpu xoctatouno maaom K (x, t) pellenue cyule- 
| CTBY€T H €HHCTBEHHO, HO 9TOFO HeEIb3H MOOUTECA 3a C4eT MaJlocTH OG6sacTH D.. 
_ I/pu ycesiopuax TeopeMbl 3 ciipaBeqIuBb!I TeopeMbl MpexrombMa. O1HAaKO U3 TeO- 
_ pem | u 3 caleqyer Oomee OOulee yTBepxKTeHHe. 
Teopema 4. Ilycme K (x, t) HenpepoigHa npu x += t u 60 BceXx ocobbLXx 
moukax. Ecau 
p+1 


DIK Co 6) | Vi a B) <1, 4 


mo OAR ypaeHeHusn (3) cnpasednuési meopemoet Ppedeoroma. 
3. MuorooOpa3uve pemeununt. PaccmoTpHM 921MMTHYecKoe 
' ypaBHeHue BTOpOro NopsyKu 


Lu but 3% oe ef b (x) 


Shs rj 7 acai (5) 


Touka x = 0(aTakxKe x = oo) Ha3bIBaeTCH erOperyAAPHOH OcoboKn 
TOUKOH, ecu dyHKunn a; (x), i = 1,2,...,n, 6 (x) orpaHnueHbi B STON ToU- 
Ke, H CNIAOOH OCOGeCHHOCTHENW, ecuH MpH p—->O a; (x),b (x) = 
=O(p), © >0 (ipa p—-co O(p-*)). 

Jina uccseqoBaHuaA MHOrooOpa3sHA pellieHHii NoslaraeM 


u(x) = —\ (Ng dé +A (x), (6) 
D 


rye wp (r) — dyHfaMentasbHoe pewienue ypaBHenua Jlanmaca u h (x) — mpo- 
W3BOIbHad PyHKuuA. Ilogctapasaa (6) B (5), Nomyuum Aaa @ (xX) MHTerpasbHoe 
ypaBHenue Buya (3), rye f(x) mpou3BoubHa, K = Ki + Ke u * 


; y eo. (x) b ( 4 
ee Ey RA 
Av bhaehs a p(x) (x,t) ” Hsvah ara (2) Oa) econ) a oe 


* Bewyy B jlabHelimem HCKMOYaeTCA cryuali n = 2, b (0) = 0. 


a 


a 


~ 


[lia oKasIbHOrO UCCMeAOBaHHA peryApHOH OCOOOM TOUKM BO3bMeM B Ka- 
‘yectBe D ee JOCTaTOUHO MaJIyI0 OKPeCTHOCTb HM Nepeigzlem oT X = 0 K X = oo, 
Torya 43 TeopembI 2 HeMocpeCTBeHHO CJleqyer: 

Teopema 50 Ecay linta;(x), Y=... 4, Man b (x) OocmamouHo ma- 

x0 x> 
Aol, mo ecezda cytuyecmeyrom pewleHuA, HenpepoleHole 6 OcObott mouKe. 

PaccMoTpuM ypaBHeHHA C ABYMA peryJIApPHbIMH OCOOEIMU TOUKaMhH. IIpeobpa- 
30BaHHAMH TepeHoca MH HHBepCHu BCera MOMKeM MepeMeCTHTb HX B TOUKH O, 
oo, TaK TO ypaBHeHHe mpumeT Buz (5), rea; (x), b (x) 3aaHbl M OrpaHvdeHb! Ha 
BceM IIpoctpanctse E. B 9ToM calyyae, a TakxKe MIA cyaaa p > 2 ocoObix 
ToueK llomaraem B (6) D = E. V3 teopem 2 u 4 nomyuaem paz pesybTaToB, 
3 KOTOPBIX MbI TIpHBeJeM OHH, HMeIOMMH HEKOTOPy!O CBA3b C M3BeCTHOM B 
KBaHTOBOH MexaHuke 3ajauelH Lpenqunrepa: 

Teopema 6. Ecau us Oeyx peeynrapnolx ocobtix mouek odHa sAeAnemca 
cnabolt ocobexHocmpr0, a 6 Opyeott a; (x), b (xX) HNenpepolenol U marbl, no ypaésHe- 
Hue (5) uMmeemn KONMUHYYM pewenutl, HenpepoleNolx Ha ecem npocmpancmee, 
ekMotaAa O6e Ocobble MOUYKU. 

4.TlepBax KpaeBaga 3afaua. Ilycrs D — orpannuennan 06- 
HacTb, [paHulla KOTOPOH COCTOUT H3 KOHEYHOrO YuCa MoBepxHocTeH JIanyHosa. 
Ecan G (x, t)—dyukuua puna onepatopa Jlanmaca, To MbI mMoTpeOyem elle, 
‘aToOnr (cp. (*,?)) 


| ©, (DSH at ee Paula meade (8). 


IlocranopKka MepBol KpaeBol 3ayaun: MO 3aaHHbIM 3HaYeHHAM Uw (x) = 
=p (x) Ha rpaHune oOmacTu Halitu pelweHuad ypaBHenua Lu = p~* (x) g (x), 
g(x) € S(D), peryaapupie Bcrony B D, Kkpome Touku x = 0, u JonycKaromne 
B 9TOM TOUKe OCOGeHHOCTb, NOpAAOK KoTopoH orpanuyen ycnosuem Au €S (B, D), 


pier. 


Kak OObMHO, IpMBOAA KpaeBble 3HaYeHHA K HYJIEBLIM H Moslaraa 


u(x) =—\ G(x, Do () dt, 


D 


MOY4HM JIA @ (xX) HHTerpambHoe ypaBHeHue (3) c aqpamu Tuma (7) (cM. (°)). 
Teopema 7. Ilycmp 6 (x) = O (p'), e > 0, n > 2. Ecau Oocmamouno 

Matot a; (x), i = 1, ..., n, u au6o 6 (x), au6o o62zacm»e D, mo Kpaeean 3adaua 

umeem U npumom eOuncmeennoe pewenue, HenpepoleHoe 6 ocobolt mouKe. 
Ecau uucao B guKcuposano ycaoeuumu 2<B <n, 


Hq (1,8) >) sup |ar(x)| + 2 8 sup joe) | <1, 
€D xED 


Se @, (nN — 2) 


mo Kpaeean sadaua umeem eOuncmeennoe pewenue u(x)ES(B —2, D). 
Teopema 8. Ecau a;(x), i=1,2,..., n, b(x) nenpepoienst @ ocoboti 
mouKke u 


I q (2, B) 
Hq(1,B) 2 la Ol+ Sa _AlOl<1 
(a npu n= 2, Kpome moezo, b(x) =O (p*), &>>0), mo Ona nepeot Kpaeeoii 
3ada4u cnpasedAuéssl meopemot Ppedeoroma. 

Teopemad. Ecau b (x) <06 o6aacmu D, mo npu ycaosuax meopemat 8 
Kpaesad sadava paspeuuma eOUHCMBeEHHbIM OOPASOM U peuleHUe OCepaHUueHO 6B 
ocoboll mouKe. 

oka3aTeIbCTBO STO TeopeMbl ONMpaeTca Ha OOOOMeHHEI MpHHUHN mMaKcu- 
mMyma (?°), 
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PaccmoTpuM ypaBHeHve 


hep -e An(a wi, + B(x) u = F (x) (9) 


| HECKOJIBKUMM peryJIAPHbIMH OCOObIMH TOUKAMH Cy, Co,..., Cp HW Cpi, = &, 


COTOpbie MOryT JIexKaTb KaK BHYTPH, Tak M Ha rpaHulle OOMACTH, ABJIAACh TOU- 
COM raqKOCTH WIM KOHMYeCKOM TOUKOH NoBepxuocTu. Muaye ropops, mWycTb 


aA 


ere oil, D), i=1,..:, 1: Bie), ue (x) 4S (a, TED), a <2, 
me Il (x) = min {r (x, c,)}. pennonoxum, auto dynkuua [puna ypapuenua 
1<i<p 


Mansaca To-lpexkHeMy yJOBJIeTBOpaeT ycoBuaM (8). 

|| Tora uMeroT MecTo Teopemb! Tula 7, 8, 9. 3aMeTHM TOJbKO, UTO ecH OCOOHIE 
POUKU JlexKaT Ha rpaHuie 0O1acTH, TO B TeopeMe 9 HeJIb3A YTBEPKMaTb eMHCTBEH- 
fOCTH H OFPaHHYeHHOCTH pellleHua. PesyJIbTaTb pacMpocTpaHsAIwoTca TakoKe Ha 
ypaBuenua HeKaHOHM4eCKOrO BUA. 

\: Hactosman paOota ABAeTCA JabHeHIIUM pasBuTHeM paOoT aBTopa (°,’), B 
OTOPHIX H3y4alacb OOOOmleHHAaNA CucTema Kouim — PuMana W CBA3aHHbIe Cc Hel 
iTerpaJIbHble ypaBHeHuA. OcoOeHHOCTH HHKe NepBoro NOpAy,Ka H HECKOJIbKO 
jonee OOMe KsacchI KOSppuNNeHTOB paccMaTpuBaucb B (*,°). Ec yMHO- 
uTb (5) Ha p* (x), TO MOKHO TOBOPHTb O BEIPOKMeHHM NOpAyKa ypaBHeHHA. 
BIPOKTCHHAM Pa3JIMYHLIX THMOB MOCBAILEHO MHOTO paOOT, CM., HallpHMep, 
112). OqHaKO Bce 3TH paOOTH! He OXBAaTHIBAaIOT ypaBHeHuli (5). 


Orgen du3sukH MW mMaTemaTuKH Tloctynuso 
AkaylemuH Hayk TaqxKCCP 25 II 1961 
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KHBEPHETHKA H TEOPHA PETY/JIHPOBAHH 


B. ©. JIASAPEB u E. H. NHWJIb 


Ob HHTETPHPOBAHYN NOTEHUMAJIBHO-AMIMY JIBCHbIX 
POPM 


(IT pedcmaeneno axademuxom B, H. Tlemposoim 23 IT 1961) 


Pa6oTa MHOFHX 9/leKTPOHHBIX CX€M JMCKpeTHOro JleHcTBuA (*,”) OCHOBaHAa H 
yueTe H3MeHeHHH 3HaYeHHHM JIOrHYeCKHX (PYHKWHH, BbISbIBAeMbIX H3MeHeHHA- 
MH 3HaueHHi apryMeHTos. Jl1a onucanua cxem sToro poga A. J]. Tananuesyi 
Oba MpelIowKeHa MOTCHWMaIbHO-HMINYIbCHaA (OpMa 3aMMCH JIOrHYeCKHX yc- 
JOBUIt M M3JIO%KeH MeTOA MHTerpHpoBaHNA TakuUX cop (°). | 

JjaHHaa 3aMeTKa CojepxKUT ONMCaHHe aIreOpanyeckoro MeTOJa HHTerpupoBa- 
HHA MOTCHIMAJIbHO-HMIYJIbCHBIX (POPM, MOSBOIAIOWerO OCYILECTBIIATb YMpoule- 
HHe€ COOTBETCTBYIOUHX CXeM. | 

TloreniuaJbHo- “HMILYJIbCHaA (bopMa MoxeT ObITb IpecTaBuIeHa KaK H3bIOHK. 


WHA g KOH BIOHKILHH Bua * 


So xis, xhin-idgtin (1) 
no fy 2 ‘n—1 Les | 


vet (Gi Y= V Bi 


re p:=0, 1; xf = xp;yvxP, @<n-2". Kaxnaad U3 KOHBIOHKUMA- 
cbopmpt (1) onpeqesneT, Kaka M3 MepeMeHHBIX HM KaK MeHsetca (c 0 Ha | pu 
p: = 0 uancl1ua0O npu p; = 1) 4 kakuMM JOKHI ObITb IPH 3TOM 3HaueHHA 
OCTaJIbHBIX TI€Pp€MeCHHIX JIA TOPO, UTOOLI BLINOJHAJIOCb paBeHcTBO Y = 1. 
OTH KOHBIOHKILMH OyJeM Has3bIBaTb OOAZATCbHBIMH. Bo3MOxKHO, KOHEYHO, BbITIH- 
CaTb MW Take KOHBIOHKIMH, DJIA KOTOpHIX Y = O, OyfeM Ha3bIBaTb UX 3allpe- 
U€HHBIMH. 

OyHako He BCe KOHBIONKILHH, He Bolemmue B (1), ABJIAIOTCA 3allpeUleHHbIMH. 
Bo3MOxKHEI HW TaKHe KOHBIOHKIMH, 3HadeHHe Y [Id KOTOPbIX He OMpeseseHo,— 
Ha30BeM HX YCJIOBHBIMH. YueT yYCOBHBIX KOHBIOHKIMH B pale ClyyaeB MO3BONA- 
€T YIIPOCTHTb SJeEKTPOHHYy!10 cxemy. M3naraemMbli MeTO], MHTerpHpOBaHHA OKAa3bl- 
BaeTCA HanOoulee StppeKTHBHLIM B CIyuae, KOTa UMeeTCA OONbUIOe YHCIIO YCJIOB- 
HbIX KOHBIOKIHH. 

IlorenyHasbHO-HMNyJIbCHad (opMa HasBaHa MHTerpupyemoli (°), ecu MOxHO: 
HaHiTH Takylo OysieBy dyHKuNIO F (x4, X2,...,Xn), YTO 

C= Ys (2) | 

®ynkuna f/f, Kak MU BeaKad OysleBa (byHKUMA, MO*KeT ObITh OMpesemena a 
OOpOM KOHCTHTYeHTOB, Ha KOTOPbIX OHA IPHHUMaeT 3HayeHNe |. OTH KOHCTUTYCH- | 
Thl HasbIBaloTCA OOM3aTeJIbHbIMH. KOHCTHTYeHTHI, Ha KOTOPLIX 3HaveHHe MyHK- 
IMM paBuo QO, Ha3sBaHbI 3aripemleHHEiMu. Ecru cbyHKUMA He ONpefeseHa Ha HEKO-- 
TOPLIX KOHCTHTYeHTaX, TO NOCJIeHHe Ha3bIBaIOTCA YCJIOBHbIMH. | 

OuepulHO, YTO AIA Toro, uTOGH! (byHKuuA F yoBseTBopsua YCJIOBHIO (2)3 
ee 3Ha¥eHHe JOJKHO MCHATbCA C peers Ha HyJleBoe KayKbIit pas, Kor- 


Dj Di 
la HaOop 3HaueHuii nepemeHHBIX x;.",..., K, Tin» pak, >, ) OUP ERE Aen 
to mn 
a f 4 Di 
i-t KOHDIOHKIMEM TMOTCHIMaJIbHO-HMIYJIbCHOM (pOpMBI Xj, ‘. « ail xu i 


* Quech H BCIOLy HKe OyJeM Mpesionarath, YTO OHOBpeMeHHO MeHseTCA SHaueHHe He 6o-" 
Jee YM OJHOM Mepemenuoili. | 
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3 Dp; 
Xin" dx,P nepexonut B HaOop Apyrx 3HaveHHii 9THUX TlepeMeHHBIX Xj,",... 


P; 2 a is 
., oe iy wesme 9 XE Ge ONpeeJIACMBIN STOW Ke KOHBIOHKILMEH. 


a D. Di Pi 
) Kowwonkuns o;=%;,"...%;/7...%;," ABIAeTCA, TakHM OOpa3oMm, 0693a- 


. Dp; 

feorbarein KOHCTHTYHeTOM (pyHkuun F, a KONDIONKIMA o = xP... Xx, 
it 

fmpemenem Ha30peM 06a 9TH KOHCTHTYeHTa apo KOHCTHTyeHTOB H 060- 


OD: 
yHauum yepes A; mal ‘) 
eo : 

4 L 

 Kaxkaa v3 KOHDIOHKUM MOTeHILHaIbHO-MMIYJIbCHOL (POpMBI, eCJIHM OHA 
duTerpupyeMa, ompeyeineT OfHy Napy KOHCTHTyeHTOB Aa yHKiun FP. Toten- 
(MaJIbHO-UMMYyJIbcHad (POpMa B IeJIOM OllpeseaeT CHCTeMy Nap KOHCTHTYeH- 
ToB, KOTOpyi0 O6o3HayMM Yepes 


[YI=1A,,..., 4, ]. 


' Jlerko BugeTb, 4To byHkuusa F JosKHa UMeTb OHO M TO Ke 3HAYeHHE Ha JBYX 
qadopax SHaYeCHHH MepeMeHHbIX, ONPeeJIAeMbIX 3alIpeleHHOH KOHDIOHKIMEH, 
fak Kak pu 9ToM Y = 0. 
> Byzem TOBOPHTb, YTO KOHCTHTYeHTHI 
} a, = xh ir x? 
; i du. Se esta ltl 
| Cee san did fal 

J ht ir tHe 
DOpa3syioT CBASKY, CCIM 3HaYeHHA CPyHKUNH F Ha HUX COBMasawr, T. e. 06a OHH 
ABJIAIOTCA JIMOO OOA3ATeJIbBHBIMU, JIHOO 3allpelleHHbIMH. O603HaUHM CBA3KY 
KOHCTHTYeHTOB Yepes B; = (a;— ai), BBIJeHB TPH TOM MepBbIit 4; H BTOpoOH a, 
KOHCTHTYeHTHI *. 
_ Bee 3alpeuienuble KOHBIOHKILMM OMpeseAIOT CHCTeMY CBA3OK KOHCTHTYeH- 
foB, KOTOpyio TipefcTaBuM B Bue 

Ra Ene eemBa ly 

I]10THOH CHCTeMOM CBA3O0K KOHCTHTYeHTOB OyeM Ha3bIBaTb Taky!o CHCTeMy 
CBA30K, B KOTOPOM BTOPOH KOHCTHTYeHT KaxK OH CBASKH COBMalaeT C MepBbIM KOH- 
CTHTYe€HTOM Jpyrol CBA3KH. 

Ecam B CHCTeMe CBA30K KOHCTHTYe€HTOB OKaKYTCA TaKHe CBA3KH, MepBbIe 
KOHCTHTYeHTHI KOTOPHIX COBMaaloT C OOAZATEIbHbIMU KOHCTHTY€HTAMH CHCTeMBI 
Map KOHCTHTYeHTOB, TO H BTOPbI€ KOHCTHTYeCHTbI 9THX CBA3OK JOJDKHbI OBITS 
OTHECeHbI K OOa3aTeIbHbIM. [lolyueHHy!o TAKUM OOpa3soM CHCTeMy lap KOHCTH- 
TYCHTOB C BKJIKOUCHHbIMH B Hee B KaveCTBE OOA3ATEIBHBIX KOHCTHTYCHTAMH CHCTe- 
MbI CBA30K Ha30BeM OOIlel CHCTeMOH Tap H CBASOK KOHCTHTYeHTOB H OyjleM Mped- 
cTaBATb B Bue 

oe Ae, Dit. By eo ae 

Ecau B o6tleli cucTeMe Nap H CBA30K KOHCTHTYeHTOB HH OJMH U3 OOAZATEIIb - 
HbIX KOHCTHTYe€HTOB He BXOJUT B YMCMO 3alpelleHHbIX, TO TaKyiO CucTeMy OyjeM 
Ha3bIBaTb CorsacoBaHHOH. Ec okaxkeTcs, YTO OOULaA CHCTeMa Map HM CBA30K 
KOHCTHTY€HTOB HE ABJIA€TCA COraCOBAHHOH, HO Ce MOXKHO paseluTb Ha Mm > | 
CorlacOBaHHbIX MOJCHCTeM TaK, YTOObI IIpH 9TOM Mapa KOHCTHTYeHTOB HU IIpHIi- 
(CaHHbIe K Heli OOA3aTeIbHbIe KOHCTHTYeHTbI H3 CHCTeMbI CBA3OK ObIJIH B OHO 
TOACHCTeMe, TO TaKad OOILad CHCTeEMA ABJIAeTCA UACTHUHO COracoBaHHon. Kax- 


Jloli 43 Mowly4eHHEIX MOACHcTeM OyjeT COOTBeETCTBOBaTb cBoA (pyHKunA F’. 
[loTreHitvaIbHO-uMnyJbcHy10 dopMy (1) Ha30BeM YaCTHUHO HHTerpupyeMon, 
€C.IM MOXKHO HalitH Habop cdbynkuuit F’ TaKux, 4TO 


7 
: 
: . WV dF eae (3) 
i=1 
* CalelyeT 3aMeTuTb, YTO eC/IM BTOPOH KOHCTHTYeHT OyleT COASATEMbHBIM, a MepBbIli 3alpe- 
CHHbIM, TO KOHBIOHKILHA, OMpezerAIouad 9Ty CBASKY, Tore GyeT sampeuleHHolt. 


ia. 
a aa, 
DDT 
a 


Ecau nemtb3a HaliTH OJHY PyHKUHI, YAOBJeTBOp AIOLLY10 (2), umH Hao 
ynkunelt F’, yopseTBopsioui (3), TO NOTeHIMaJIbHO-AMIyIbcHy!o (opm 
Ha30BeM HeHHTerpHpyemon. 

Ectb calyyau, Kora HecorsacoBaHHyi0 OOMLyIO CHCTeMy Nap H CBA30K KOH 
CTHTYCHTOB HEIb3H Pa3\eUTb Ha HECKOJIbKO COPlaCOBaHHbIX MOJCHCTeM, TaKY 
oOuLy10 CucTeMy OyeM Ha3bIBaTb aOCOJIOTHO HECOrlacOBaHHOH. ITO MoxKeT OBIT 
Tora, KOrfa Kakoli-M60 ape KOHCTHTYeCHTOB JOJKHA ObITb IIpHMMcaHa Taka 
IIMOTHAA CHCTeMA CBA30K, B KOTOPOM OJMH M3 BTOPbIX KOHCTHTYeHTOB CoBlajlae 
C 3alIpelleHHbIMH KOHCTHTYeHTaMH JJaHHOM Tapp. 

VUcnoub3ya BBeeHHbIe ONpeledeHuA, MOKHO CPOpMYJIHpOBaTb CJlesyIOWlH 
TEOPeMBEI. 

Teopema 1. [lomenyuanrbno-umnyavocnasn ~opma uxnmeepupyema, ecru e 
coomeemcmeyem coenacoeaHHasn oOwWaA cucmMema nap U CceA3s0K KOACMUmYeHmos 

Teopema 2. [TomextjuanbHo-umnyAbcnan dopma “acmu4no uNmeepupye 
Ma, eCAU ett CooMBemMcMBYyeM YaCMUXLHO COeAACOBAHHAaA ObwWjaA cucmema nap 
C6s30K ~KOHCMUMYeHMO.B. i 

Teopema 3. [omenuyuanbno-umnyarocnaa opma Heunmeepupyema, eCA 
etl coomeemcmeyem abcomOMHO HeCcoeAacobaHHaA Oban CucmMema nap U CéAB3OK 
KONCMUMmYeHMo.s. 

PaccMOTpHM He€CKOJIbKO IIpHMepOB HHTerPpHPOBaHHA MOTeCHIHaJIbHO-MMIyJIbC 
HbIx (bopM. IIpu sToM OyeM CUNTATb, UTO eCJIM He 3aaHbl 3alpelleHHble KOHB- 
IOHKILMH, TO BC OCTAJIbHbIe KOHBIOHKILMH, KPOMe TeX, KOTOPble OMpeeeHb! M0- 
TCHILMaJIbHO-HMIYJIbCHOH (POPMOH, ABJIAIOTCA YCJIOBHBIMH. B 9TOM CuITy4ae MBI H 
HM€eM CHCTEMbI CBA30K KOHCTHTYTeCHTOB, WH OOULaH CHCTeMa lap H CBA30K KOH 
CTHTYCHTOB OyJleT COBMaaTb C CHCTeEMOM Map KOHCTHTYCHTOB. 

IIpumep 1. Sayana moTeHiMaJibHO-MMIyJIbcHad copmMa 


Y = X.Xq dk, \/ XgXq OX V Kika Olen Wl tatty Wy ee oy) 
CoctTaBJIfemM CHCTEMY lap KOHCTHTYCHTOB 
Xe X8 Ee ; xo Kg xy - NXg Xe P 
m= ={( 22 psn Cg MS BE Ys 
Xq X3 X41 X2 X3 X1 , Xz X3 Xo 
| Xe Xe X4 J ( X4 Xo X3 J ( Xy X%3Xq\ , ( Xa Xe Xo ) | 
Xo X3 X41 : Xy Xe X3 ; xy X3 X2 : x4 X3 XQ | | 
STa CHCTeMa He ABJAeTCH COrMacOBaHHOM, TaK KaK, HallpuMep, OOA3aTeJb- 
HbIfi KOHCTHTY€HT TpeTbeil Mapbl COBMayaer C 3alIpelleHHbIM KOHCTHTYeHTOM 
NepBOH Mapbl, OOAZATeIbHbIM KOHCTHTYeHT BTOpOH Mapbl CoBMayaeT Cc 3ampe- 
Il€HHbIM KOHCTHTYeCHTOM IIATOM HM CeAbMOM Map HT. J. Onnako JlerKo BUeTb, ITO 
3Ta HeECOTMacoOBaHHad CHCTeMa MOxKeT ObITb pa3sfeJleHa Ha JiBe COTJIACOBAHHBIX, 
CJIEMOBATeJIbHO, 38a aHHAA NOTCHUMaJIBHO-HMITY JIbCHAA cbopma YaCTHYUHO HUHTe- 
rpupyema. Hanpumep, nepByio, BTopyio UM YeTBepTyi0 Mapbl KOHCTHTYCHTOB MOxK- 


HO OTHECTH K OfHOH MOMcuCTeMe, BCe OCTaIbHbIe Napbl — K Apyrol. Iomy- 
4HM CJIeYIOUMe Be COrlacoBaHHble MOJCHCTeMEI: 


Vn: f x Xe Xe f x X_ X3 “5 xX Xe X3 
{(Y}i= Geni s ies , 
x1 X2 X3 AY Saas X1 X2 X3 
Ka te KG X1 Xe KX: x 
Va =4( 1 mele beeen 1 ¥2 Xs . 
X 4X2 X3 X1 X2 X3 X1 Xe X3 
Iloneucteme {Y}, cooTBetcTByeT dbyHKWuA 


Fh eek Ng VY Xi Keaeang oy age 
Tlogcucteme {Y}, coorTsercTByet 


2 rot ee amet i = —- 
F? = 1) X9X3\V XyXoXg VV X1X2X3\/ X1X2Xs, 
558 


_oTkyga 
Y =dF! y dF? =d(x,x2%; \V 41% _X3 VV ¥%1%pXs) \/ 
\V d (xX X_X%3 \/ ee: V %yX_X3 \V/ meray 


IIpumep 2. 
Ve x coe re Wht x, 4, dx. 


Kpome MOTCHUMAIbHO-MMIYJIbCHOM (POpMbI 3aaHbl 3allpellleHHble KOHBIOHK- 
UHH: X_X3dX,, X1X_dX33 X_X,dx,. CocTapnaem cucTeMy Tap KOHCTHTYeHTOB' 


M Y X1 Xe *3 . 4 X3 Xo : x1 Xo Xs 

y 6 [ ] —— wes, ao ; 

: _\ A XQ Xe X1 X2q X3 x Xo.X3 | 
i u CHCTEMY CBASOK KOHCTHTYCHTOB 


Ly | leas el: Ca. > Xa 5); (Fire iy Xa Xs) 


wer OF 


V3 [Y] u |Y| nonyuum: 


eas i XX ox / X41 Xe X: = = SS 
Jaa ays aon ( bk a) (XX gX%3 —> XQX3X1), 


Xy4 Xo X3 x1 X2 X3 


~~ = 


(eh Sed Kota) es (Hy X5 Xe —> X25) : 


TlomyyenHaa o6mjaa cucTema {Y} ABJIAeTCA HECOrIaCOBaHHOH, HO ee€ HeJIb3Al 
“pa3ileiuTs Ha HECKOJIBKO COrmaCcOBaHHBIX, TaK Kak CHCTeMa CBA30K, IIpHMucaH- 
“Has TlepBOH Nape KOHCTHTYeHTOB, ABJIAeTCA IJIOTHOM, H BTOPOM KOHCTHTYeHT 
TpeTbeH CBA3KH COBMaaeT C 3alIpelleHHbIM KOHCTHTYeCHTOM paccMaTpHBaemolt 

Mapbl KOHCTHTyeHTOB. IlosToMy cucTemMa {Y} sABJIseTCH aOcOJIOTHO Hecorlaco- 
BaHHOH HW MOTeHI[HaJIbHO-MMIyJIbcHad (bopMa Y He MHTerpHpyema. 

B 3aks104ueHHe ABTOPb! CYMTAIOT CBOHM IIPHATHDIM JOJITOM BbIPa3HTb Gularo- 
Aapnocts M. JI. Lletauny 3a uutepec, NposBJeHHbI K paOoTe, H IWeHHbIe 3aMe- 
yaHHa. 


Tlocrynusio 
Z2eUeIod 


HWHTMPOBAHHAA JIMTEPATYPA. 


1 CHHTes SJICKTPOHHBIX BbIMHCIMTeIbHBIX H yipaBmroMlMx cxem, Ilep. c anra. nog pes. 
Drovimlileeraxosaw Ml, 10540952 .M. Jl tkermun,, QA, 117, Ne 6, 979 (1957). 
3A. JI. Tanauues, Aptomatuka u Tejemex., 20, Ne 7, 898 (1959), 


WHoxrnaagn Axkagemun nayr CCCP 
1961. Tom 139, Ne 3. 


KHBEPHETHKA H TEOPH®A PETYJIHMPOBAHHA 


Aa. A. MAPKOB 
Ob AJIPABHTHOM KOXHPOBAHHH 
(ITpedcmaeaeno akademuxom A. H. Bepeom 11 VIII 1960) 


1. B padote (*) Obl OMMCaH MeTOL, NOSBOJIAIOWLHMH S:pdeKTHBHO pelllaTb BOTI- 
poc O B3aHMHOM OMHOSHAYHOCTH B OOLLeM CJly4ae aslcaBHTHOTO KOJMpOBaHHA 
6e3 MaMATH. Slecb OyAyT H3JIOKeHbI pe3syJbTaTbl, KacaloulHecA HEKOTOPbIX 
CBOHCTB B3AMMHO-OJHOSHAYHOrO adldaBHTHOrO KOAHPOBaHHA, pellaroulve OoJb- 
IMIMHCTBO TpoOweM, CcbOpMyJIMpOBaHHBIX JIA Cy4Yad TBOMYHOTO KOANPOBaHHA 
MepeMeHHOM JWIMHbI B KOHWe padoTs! Tumb6epta u Mypa (?) B oOulem calyyae, 

2. IlycTb UW: (ty, Ug,..., Um} — KOMUpyroulad cucTema culos (') B aldaBuTe 

m 


100, een Ory > I{u) =n u & = max {l(u,)} —1*. Cnoso B ancaButTe B 


Poa 1Iwi<m 
HA3bIBaeTCH TOJIHBIM COOOULeEHHeM, eCJIH OHO TipefcTaBsiaer coOoH HeKOTOpy10 
MocseLOBaTeIbHOCTb CJIOB H3 WU. Kaxxgomy cioBy wu; 43 ll cTaBUTCaA B COOTBeT- 
cTBHe OyKBa a; aJlpaButTa % = {d,, Ay,..., Am} WM MO DZeKOAMpOBaHHeM MOHH- 
MaeTCA BOCCTAHOBJeHHe Mpoo6pa3a WaHHOro COOOULeHHA, KOTOpOe ABJIAeTCSA | 
o6pa30M HeKOTOpOrO CJIOBa B Y pH KOAMpoBaHHN cucTemol UW. PaccmatpuBas | 
Tipolecc KOJHpOBaHHsl BO BpeMeHH, MbI OyeM CUHTATb, YTO JeKOAUPyiowlad | 
MallIMHa MlOJIy¥aeT CJIOBA MOCeOBaTebHO, OyKBa 3a OyKBOH. Celtuac Hac OyseT | 
HHTe€peCOBAaTb BOIpOCc: MOxKeT JIM JeKOAUpyroulee yCTpOHCTBO HMeTb KOHeYHYIO 


MaMATb? QTa WaMsATb XapakTepusyetca 4HCIOM Ty) — 3aepxKKOU eKOAMpoBa- 
HUA,— OMpeeAeMbIM TEM, 4TO Ja smoOoro ¢, 3Hax ¢ +7 y) MepBblx OyKB 
COOGILeHHA, Mb MOXEM C YBepeHHOCTbiIO pacuiMdpoBaTb nepBble ¢ OyKB. Ecau 
cyllecTByeT JIA JaHHOM KOAupyrouleli cucTembI CoB ll KoHedHOe Ty), TO TOBO- | 
PAT, UTO KOAMpOBaHHe S9TOH CHCTeMOM OOaaeT CBOHCTBOM KOHeYHOH 3allepxK- 
Ku (3,.%). 

3. HeTouHuk C KOHeYHBIMH COCTOAHMAMH (*), MOCTpOeHHbIi NpH MoKasaTeJb- 
cTBe TeopeMLt | B (+), B Cly¥ae B3AHMHO-OJHO3HAYHOFO KOJMPOBaHHA M10 STOH TeO-- 
peMe He COJe€pxKUT 3aMKHYTLIX KOHTYPOB, Mpoxofauux uyepes Bepmuny |. 
Cefiuac Hac OyeT HHTepeCcOBaTb JIMIb YaCTb ITOFO HCTOUHHKA, a HMEHHO TA€, 
B OCHOBY KOTOPOH MosOx*KeH rpad, ABJAIOULHHcA Nosrpadom rpada, seKalllero 
B OCHOBe HCXOJHOTO HCTOUHHKA, COJep2xKallui BepwinHy | Hu BCe BepIIHHbI, B KOTO- 
pbie 43 | ecTb Mo KpaiiHeli Mepe OAUH NyTb. CBA3uH HM CAOBa, MpHmucaHHble peo- 
pam rpada, ocTaroTcs TeEMH Ke, YTO H Y MCXOMHOTO HCTOUHHKA, 3a HCKJIOUeCHHeM 
TOPO, YTO yAaJIAIOTCA HEHYXKHbIe BEPLIMHbI (B KOTOpble HeT MYTH H3 BepuiMHbI |) 
WM OTHOCALLMeCH K HAM CBA3H. Kpome Toro, KaxKy1oO KOHUeEBYIO Bepllnny 1, T. e. 
BePWIMHY, H3 KOTOPOH He BbIXOAUMT HH OfHOFO peOpa, coeqHHAeM C HeEKOTOPOH 
JIONOJIHUTeEIbHOH BeEpLIHHOH ~ peOpoM, KOTOPOMy IIpHMHcaHo cJI0BO B BD us M, 
ComocTaBJleHHoe BepllinHe J. 

TlogyueHHblii UCTOUHHK O603Ha4HM Yepes G (ll)**, rpap, Mexamui B ero 
ocHoBe,— Yepes G(U). 

Teopema 1. Jaa mozo umo6v Kodupoganue cucmemot \l o6aadaao céoii- | 
cmé60m KOHe4HOw 3adeporKuU, HeEOOxXOdUMO U Oocmamo4no, UmobeL epaqd G (Ul) H2 
code pwtaA BAMKHYMbLX KONMY pos. 3 


* Bciojly B 3TOH CTaTbe MbI OyeM 6e3 CHeIHaIbHbIX OPOBOPOK CUHTATh KOAHpOBaHHe B3aHM- 
HO-OJHOSHAUHBIM. 
** KOHCTpyKUHA JelHCTBHTeIbHO ABJIACTCA HCTOUHHKOM C KOHECUHbIMH COCTOAHHAMH, Tak Kak 
BepuIHHbI | H Jl, KaK HavaJlbHad HM KOHeUHAaS, MOryT ObITb OTO*KMECTBEHI. A3bIK C KOHEUHbIMH 
COCTOAHHAMH, TMopowzeHHEt GU), o6o3sHauum L {G (QU)}. 
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Ec KOJHpoBaHHe cucTemon ll oOJlaqaeT CBOHCTBOM KOHeUHOM ao ae 


| To Tiy) = max {/(a)}. Bpugy Toro, 4ro uncwo BepuiuH rpadha G (ll) He 
aL {G ()} 


MpeBocxoxuT n—m +- 1, a AMHHEI CAOB, MpHMMcaHHbIX peOpaM, He mpeBocxo- 
Bist L£, Mbl nonuacy. 

— Teopemad2. Ecau Koduposanue cucmemoti l o62adaem ceoticmeom Kone4- 
‘Holl sadepscKu, mo Ty <£(n —m +1), 

Ilyetb 2 — xatacc use neenns y KOTOPbIX Ha4daJIO He MOXeT ObITb pacitn¢d- 
“poBaHo JO MosyyeHuA BCero COOOMIEHUA B IeJIOM. 

® leopema3. Q=L {Gl}. 

4. Tlycrp cucrema Ul ocymectBuser KOJ\MpOBaHHe, He OOJafatolee CBOMCTBOM 
“Koneunoii 3alepxKKH. B pa6ote (?) MocTaBseH BONPOC: ABJIACTCA JM MHOAECTBO 
O€CKOHEYHBIX COOOUIeHHI, He OOMagaiomux CBOLiCTBOM KOHe4HOIi 3ajlepxKKH, 
“Bcerja KOHeUHbIM? Botipoc locTaBJleH HeTOUHO: MOHATHO, YTO ec MMeeTCA 
-XOTA Obl OHO COOOMIeHHe CO CBOMCTBOM OecKOHeYHOH 3aepxKKH, TO TAKUX CO- 
-oOileHHiH OyfeT yxe OecKoHeuHOe (c¥eTHOe) UNCJIO. Bompoc, ofHako, MOxHO 
_CTABHTb O HAJIMYHM HIM OTCYTCTBHM HEKOTOPOrO KOHeYHOrO Oa3Hca, K KOTOPOMy 
MBI OTHECeEM OecKOHeYHbIe COOOMIEHHA TaKHe, UTO HM JIA Kakoro ¢ He cyulect- 
‘Byet KOHCYHOH 3aepxKKH MekoupoBanuA T\y), HW OOO3HAUMM KJIacc TaKUXx 


‘cooémleHui yepe3 QM. Onpenenum Tenepb kaacc L~ {G(ll)} GeckoneyHEIxX ci10B 
B ascbaBuTe %, COBMeCTHMBIX C HCTOUHHKOM G (ll), KaK MHOxKeCTBO TocseqOBa- 
erenbuocten 0;5,...0;,... Takux, 4uTo Win moGoro R< co by.. b;, @CTb 
|“ HayasiIo HeKOToporo cmoBa BL {G(ll)}. 

eo prema 4: 2° =L 7a ()}. 

Teopema 5. Ja moeo umobel cucmema caoe WU donycKana He Oonee Ko- 
»HeuHOeO 4UCAA OA3UCHOLX COOOWeHUt CO ceolicmeom OecKoHeuHotk 3a0epmcKUu, Heob- 


xodumo u Oocmamo4no, umobet epad G (Ul) Ne codepoican CéABHbLX nap KoNMmY pos, 
nopoocOarouyux pasauuinole cnoga 6 B npu nepexode om odno20 K Opyeomy. 

_B cayyae, ecm ycsloBve TeOpeMbI 5 He BBIMIOJIHeEHO, MHOXKeCTBO CooOIeHUi 
B %, UMeIOUIMX CBOHCTBO OeCKOHeESHOW 3aJlepxKKH, HECUeTHO, eCJIM MH TOJbKO ec- 
JIM Me@xKyY KOHTypaMM MMeeTCH ABYCTOPOHHAA CBA3b. 

5. Koqupopanne Ha3biBaeTCA HCUePMbIBaIOWHM, ecJIM Kaxkoe OeckoHedHOe 
cooOuleHve ABJIAeTCA KOJOM HeKOTOporo (GecKOHeyHOrO) cloBa B Y%. B paGorTe 
(?) MloKa3aHO, 4TO KaxkKoe HCYepMbIBarollee JBOHYHOR KOAHPOBaHHe OOMaaerT 
CBOHCTBOM TipedpuKc (T. €. HH OJHO H3 CJIOB CHCTeMBI He ABJIAeCTCH Ha¥aJIOM Apy- 

: m 
' roro) M yWoBmerBopset yenosuio >) 2’ (“) = 1, 
t=1 

Teopema 6. Cytuecmeytom Kodvl, He oO Aadarluue ceoticméeom npeduKc 
u He ABAMOLUUeCH OOpamHoimu OAA MaKUxX KOd0B, YOoeAeMBOpsHOLLLE YCAOBLIO 
HL 


> 7) =1, ede r — ocnoeanue anhasuma ®. 
i=1 
TakoB, HallpuMep, ABOM4HBIM KoA C: ui = 1; uz = 01; us = 100; us = 0100; 
; = 0000. Mmeem: C*: u a i i 001; us == 0010: uo 0000 (kox, 
_ MOJTyY4eHHbIN OOpaiienuem C). Jlerko BufeTb, TO Hu C Hu C* He OOmMAaaIOT 
_ CBOHCTBOM IipedbuKc H yOBJIeTBOpAIOT TpeOyeMomy yc.loBuio. Cu C* He 00a aroT 
CBOHCTBOM KOHe4HOH 3ajlepxKKH. Bonpoc 0 TOM, CYIJeCTBYIOT IM KOJbI C ycJO- 
BUAMH TeopeMb! 6 Takue, 4TO C u C* OOaaioT CBOHCTBOM KOHeYHOM 3aepxKKH, 
ocTaeTCH OTKPbITbIM. 
HecciegqopaTei bck H3HKO-TeXHHYeCKHH HHCTHTYT Tloctynuuio0 


pH TopbKoBckoM rocylapcTBeHHOM yHHBepcutete 8 VIII 1960 
um. H. VW. Jlo6ayesckoro} 
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Jloxxaynn Akangqemun nayr CCCP 
1961. Tom 139, N3 ~ 


KHBEPHETHKA H TEOPHA PETYAHPOBAHH A 


C. H. PASYMOBCKHH 


O TIPEOBPASOBAHHH TPOrPPAMM PEWIEHHSA CJIOKKHbIX 
JIOTHOUECKHX SAMAYU K ONTHMAJIBHOMY BHY 


(ITpedcmasaeno akademuxom A. H. Bepeom 18 X 1960) 


IIpu petlenum OombUIMX JOrMuecKUX 3afa4 Ha BLIMHCIMTeIbHbIX MallIMHaXx 
IIPHM€HAIOTCA CJIOXKHbIC IPOrpaMMbl, OOecieyHBaIOlMe AHAIIH3 JIOTHYCCKHX CBA- 
3ell, XApaKTePHbIX JIA pellaeMoH 3ayaun, HM BHIOOP MyTH pellleHHA B 3aBHCH- 
MOCTH OT Pp€3YJIbTATOB 9TOTO aHadH3a. CAOMKHOCTh STHX IporpaMM H Tpyoem- 
KOCTb UX COCTABJICHHA TAKOBLI, YTO TpeOyl0T ABTOMATH3alLMH NporpaMMupoBaHHA. 
Ojnako aHadu3 CYUIeCTBYIOWIMX IporpaMM, B TOM 4HCIe MporpaMM, CocTaBJeH- 
HbIX ABTOMATHY€CKHM CMOCOOOM, MOKa3bIBaeT, YTO OHH HE ABJIAIOTCA ONTHMAJIb- 
HbIMH B CMbICJIe HaHOOJIee S*P*—eKTHBHOLO HCMOb3OBAHHA BO3MOXKHOCTeH Nowyye- 
HHA HHPOPMAaUHN u3 MorMvecKuX yCOBHH 3ayadH. 

MoxkHO MOMbITATHCA TpeoOpa3s0BaTb CTPyKTypy 3aa4H TakuM OOpa3om, uTO- 
ObI NOBLICHTb KOJIMYeCTBO HHPOPMAMHH, NOyyaemon OT MorMyecKuX PyHKILWH. 
IIpeo6pa30BaHuA MOFYT COCTOATh B PalHOHAJIbHOM aHaslH3e HIM CHHTe3e JIOTH- 
yecKHX (YHKUHH, B H3MeCHEHHH HX NOpALKa HT. J. 

Hmxe JlaroTca coo6paxkeHua O MpeoOpa3s0BaHHu CTPYKTYpbl 3afay K HeKO- 
Topomy Oovlee siipeKTHBHOMY BHJLy. 

1. Mbt OyqeM TpeqnomaraTb, YTO UCXOAHAA HAPOpMaNA O MOrMyecKOH 3a- 
jaye 3ayaeTca B BHJe CXE MBI 2X, paCueHeHHOM Ha AKTHI ONpeleeHHbIX 
cTaHapTHbIx TumoB. Mp OyeM pa3inuaTb Ba THMAa aKTOB: JIOorMuecKkHe H pe- 
3YJIbTHpyroulHe. 

IlycTb 3afjaHo n JoruyecKuX (PYHKUMH, COCTABJIAIOULUX COJep*KaHHe COOTBET- 
CTBYIOWLHX JIOTHYeCKHX AKTOB 


Ags, Aas eae (1) 
H M pe3YJIbTUpyIOUNX aKTOB 
bP Ed Boel fee (2) 


PaccMOTpHM MHOXKeCcTBO &, 3eMeHTaMH § KOTOPOFO ABJIAIOTCA BCCEBO3MOXK- 
HbI€ KOHBIOHKILMM UCXOJHBIX PyHKunH A W UX OTPULAHHH, NpHuemM TO*KTecTBeH- 
HO JIOMKHBI€ KOHDIOHKIMH U3 YHCIA SJIEMeHTOB UCKIOUaIOTCA. Kaxk abil 9IeMeHT 
© e2MHCTBCHHBIM OOpa3s0M ONpeseineT TOT HAGOP 3HAYCHHH COCTABJIAIOUIUX eFo 
Joruueckux (pyHkwui A, KoTOpbIit cooTBeTcTByeT WCTHHHOCTH dyHkunn &. 

Sayanue cxeMbl & ycTaHaBJIHBaeT OJHOSHAUHOe COOTBETCTBHE Mey 9Je- 
Me€HTaMH MHOKeCTBA | UW pe3yJIbTHPYIOULMMH AKTAMH: SJIEMeHT er COOTBETCT- 
ByeT akTy R,, eC B pe3ybTaTe peasH3allMH CXEMbI MbI IIPHXORUM K aKkTy R», 
Korya cpyHkuusa §, ucTunHa. TakuM oOpa30M, 3aqaHue CXeMbI Hal cucTeMod 
cbyHkuni A onpefemaeT NoxMHoxKecTBo © MHOxecTBa &, BKJOUAaIOLIee B CceOn 
Te H TOJIbKO Te 3JIeEMeHTHI &, KOTOPLIM COOTBETCTBYIOT Pe3YJIbTHPYIOWHe AKTHI; 
MEI OyeM O603HaYaTb ZJIeEMeHTbI MHOMKecTBa O yepe3s O. OnpenemuM cbyHKuHIo 
®, Kak [u3bI0HKIMIO (byHkuni 0, COOTBeTCTBYIONLNX OJHOMY H TOMY 2Ke akTy 
R,, W OyfeM Ha3bIBaTh ee NOTHUYeECKOH HPyYHKUHeEH AaAHHOTO 
PesVNETHUP YOMero atta. 
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Mexyy sormueckumu dbyHKkuuamu ®, uM pesyibTMpyioulMMu akTamMu Ry, 
| cyllecTByeT B34HMHO-OJHOSHAYHOe COOTBETCTBHe: CbyHKuHua @, ABsIAeTCA HC- 
| THHHOM Tora HM TONbKO Tora, Kora B pesysbTATe pealu3salnu FAaHHOM CXeMBI 
' MBI IIpHXOAMM K pe3yJIbTUpyrolleMy akTy Rz. 

B Jadbuefiitiem Mpl GyeM MpelMouaraTb, ITO KaxK Abi 3IeEMeHT CORepKUT 
|B Buje KOHDIOHKTHBHOTO YWleHa CyHKIMI0 A, usm ee oTpuuanue. Coorset- 
_eTByromlul @yHkuuu Ai Jormueckuli akT MbI YCJIOBMMCH Ha3bIBaTb H a 4 a JI b- 

H bIM aAaKTOM JaHHOM cxeMpl. Cxema JOJDKHa COlepKaTb yYKa3aHWA O Tex Jeli- 
“CTBHAX, KOTOPbIe CJlelyeT OCYIIeECTBUTb MOCJe BEINOJHEHHA pe3yJIbTHpYIOulUx 
“aKkTOB. OKOHUATEAbLHLIM Ppe3YJIbTHPYIOWIMM AKTOM MbI OyjleM Ha3bl- 
'BaTb TaKOM AKT, MOCJe BLINOJHeEHHA KOTOPOFO OCYLIeCTBIAeTCA Mepexol WIM 
|K Ha¥abHOMy aKTy, WIM K JeHCTBHAM, He CBA3QHHBIM C paccMaTpHBaeMoli 
cxeMol. 

CrpaBeAHBo cJleqyiollee yTBepsKJeHHe: 

_  Cucmema aoeuueckux yHKuyutl OKOHYaMeNbHeLX pesyAbMUpYIOWUX aKMmoé6 
yOoeremeopsem pasencmeam 


7 0®,=0 (l<rHi<m); . 
h (3) 
OD, +, +. Rae +@,, = 1. 


'  VimeeT Mecto u oOpaTHoe yTBepKeHnHe:. 

Ecau OAA Aoeu4ecKUx DYHKYUl Pe3YALMUPYHOLUX AKMOG BbINOAHSIOMCA pa- 
gexcmea (3), MoO é6ce pesyALMUPYrOLUe AKMbL CXeMbL ABASIOMCA OKOHMAMENbHOLMU 
sakmamu. 

H3 papencts (3) BbITeKaIOT TaKHe COOTHOWICHHA Mex,ly PYHKIWHAMH: 


D, = D102... D,_,Op14... Omi 
@,,... Dy, (®, +... +O;) =, +... + ;,; 
Dey, = Pr 2. +O, + Ona +... +O + Ogu +... Ons 
O,+ 9B =O +9 (1<ite<m) | 
®, +9®,=0, (1<i-k<m); 


Go +Op=1 (1<i-k<m); 
Dp + Oap= Pap (1 Ci -k<m) 


HM pA Apyrux. Syecb @ u  — mMoOble Mornuyeckne PYHKUMH. 

2. BBeeM BepOATHOCTHbIe XapaKTepHCTHKH JorMyecKHX cbyHKunH. Ilyct 
P, —BeposTHocTb ucTuHHocTu ®,; P;—BeposxTHocTb ucTuHHoctTu %;. IlycTb 
dynHkuua D, cosepxKUT HeKOTOpOe KoMYeCTBO V byHKunHY;; MycTb Jaee yHK- 
wun 0; BKJNO"aeT B CeOA N; KOH bIOHKTUBHBIX 3JIEMeHTOB. OnlpeyeuM BeIMGMHY 
S, KaK MaTeMaTHYecKoe OMKUTaHve YHCMA MOTMYeCKUX AKTOB B (byHKuHH Dy, 
Np ycJIOBHH, 4TO ToceqHAA MCTHHHA: 


np Pp Peepers 
ae Pr sai (5) 


' Torga BemuuuHa undopMannu 06 HCTHHHOH dyHkunn ®,, moJyuaemoi B 
¢peHeM OT OfHOFO JOrMuecKoroO aKTa CX€MbI 4%, BbIPaSHTCA B BUe OTHOLIECHHA 
BeJIMUMHbI HHPOPMAMH B ABOHYHbIX eCAMHUMAX, 3aJIO%KeHHOH B JaHHy1o Cxe- 
‘My, K MaTeMaTHYeCKOMY O2KHaHHIO YHCa JOPH4YeCKUX AKTOB CXeMbI Ip ompe- 
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e@eHHH OHO MCTHHHOH yHKuuH D;,: ~ 


— )} Pp loge My 
Vi). Sey (6) 


Da PrSp 
B= 


Teopema 1. A6conrtomuoti makcumym beauuunet V(X) ecmb edunuya, 
ul On Oocmueaemca mozda tu moAbKO moeda, Ko2da 


On = lO Dien ED, eam eee « (7). 


B weaX MOBbINeHHA BeHuuHHEI V(X) BBeqeM CJeqyrollee MpeoOpasoBaHHe 
3alaHHol cxempl ©. PacnolaraemM slorHyeckue (YHKIMM pe3yJIBTHPYIOULUX aKk- 
TOB CX€MbI B MOpsAKe yObIBAHHA BEPOATHOCTeH TOrO, YTO OHH OyYAYT HCTHHHbIMH 
dbyHkunamn. [losyyenHand MocJeqoOBaTeIbHOCTh pa3OuBaeTcH Ha [Be Frpynnbt 
Tak, UTOOLI CYMMAapHble BEpOATHOCTH PaclipeseAMCb 10 BOSMOMKHOCTH NOPOBHY. 
SaTeM kaxkad rpynna pasOupaeTca Ha [Be rpylilibl C coOuOeHveM TOTO Ke yc- 
JIOBHA PaBeHCTBA BepOATHOCTeH. ITO WeseHue MpoosKaeTcA JO TeX Nop, NoKa 
B rpylile He OCTaHeTCA JIHIb NO OHO tbyHkuuH. B cayuae, Kora JeleHue Ha 
rpyMMbl, CYMMapHble BEPpOATHOCTH KOTOPbIX OblIM Obl TOUHO PaBHbl, ABJIAeTCA 
HeEBO3MOXKHBIM, BBINOJIHAeM eleHue MO CuleqyIouluM UpaBuwiam. IlycTb mocste 
KaKOrO-TO KOJIMYeCTBA JeJIeHHH UMeeTCA rpylna PyHKWAH 

Dy WOR? ee Pein es (8) 


r 


AAA KOTOpOH BbINOJIHAIOTCA Ba te eta 


dn, i S! Dra ; 


g=/l4+1 
HO 
i—1 fe 
Dy Pe) oe (9) 
q=1 G—) 


(IpeacTaBuM CYMMbl BepOATHOCTeH B BHJe 
: “4 ame 
2 Pha = @ <i e; ) 2 Pkg 
y Pug = (G24) > Pro 


(10) 


Ecan €; << €4, TO BbIOHpaeTcA JemeHHe, IpH KOTOPOM rpaHHla NpoxoxuT 


MexK] HKIMAMH ©, ,. u Or;. B NpoTHBHOM cly4ae rpaHulla MpOXOAUT Me- 
y My 1-44 Pp yi Pp Pp 


*KAY dyHkunamu ®,, , u ®,,. anee cbopmupyem cucTemy sloruueckux (yHK- 


WH, Kaxkad W3 KOTOPbIX COOTBeTCTBYeT OlIpeseeHHOMY JeleHHIO 3a aHHOoM 
NOCMeAOBATeIbHOCTH Ha [Be Tpynnyl. 
Ecuim mocwieqoBaTebHocTb (8) pa3qesieHa Ha rpynnpl 


D,, Dy, asi Dz, u Pry Dens <fhal 's5 O, : 


r 


To JiorMuecKand (PyHKUHA, yCTaHaBJIMBalollad (ak? NpHHaexKHOCTH MCTHHHOL 
cbyHkuun ©, K nNepBol rpymme, ecTb 


Quy = Dg, + Og, +... + Oey. 
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_Tlonb3ysicb paBencTBaMu (4), NOJIyYeHHY!O MYHKILMIO MOXKHO MpHBeCTH K KaKOMY- 
JIHOO pall\HOHaJIbHOMY BH. 

BBelleM NOHATHE TOXKJeECTBEHHOTO TpeoOpasoBaHuA CXeMbI. O603HaA4HM CHM- 
Bosiom I] (09) pe3sysbTaT NpHMeHeHHA MpeoOpasoBanua II] Kk dyHKuuaM 8 ucxog- 
HOH cxeMbI. Tora mpeodpasopanue II mpl OyqeM Ha3bIBAaTb MpeoOpas0BaHHeM, 

_ .TOXKJIECTBEHHBIM I10 CXEME B LCJIOM, CCJIM BBINOJIHAIOTCA COOTHOLICHHA 


®, (6) = , (11 (6), &=1,2,...,m. 


a += ae 


MoxHO MoKa3aTb, 4TO OlpesesIeHHOe BBIMe MpeoOpas0BaHHve CXeEMbI ABJIAeT- 
_ CA TOK MECTBEHHEIM TpeoOpasoBaHHeM. Mb Ha30BeM erO ON THMU3UPYW- 
MUM TpecoOpazs0BaHHeM. 
TeopemMa 2. Onmumusupyrowee npeobpasoeanue cxembl obecnerueaem 
Makcumym 6eauuunol V (x) npu sadannom pacnpedenenuu 6epoAmHocmell Pr. 
Ha30pem cxeMy, NOJIYYeHHYIO B pe3yJIbTaTe ONTHMH3Hpyrollero Mpeodpaso- 
BaHHA, ONTHMAAbBHOH CxeMOd, 
M3 u80%KeHHOrO BEITeKaeT, UTO MporpaMMa JIA ONTHMAAbHOM CXeMbI OyJeT 
» ONTHMAaJIbHOH B CMBICJIe NOJyYeHHA HHPOPpMAMH U3 MOrHYeCKHX YCJIOBHU 3a- 
 jaun. 


Tloctynuo 
15 X. 1960 
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Jloxnagn Ankayemun Hayk cCcCcP 
1961. Tom 139, Ne 3 


KHBEPHETHKA H TEOPHA PETYJINPOBAHHA 


B. HW. PESHHK 


O PEAJIUNSAL.MH MOHOTOHHbBIX ®YHKIMM CXEMAMH 
H3 ®YHKUNOCHAJIBHbIX IJIEMEHTOB 


(ITpedcmaeneno axademuxom M. B. Keadouuem & VIII 1960) 


IIpu cuHTe3e CXeM M3 3a],aHHbIX 9JICEMCHTOB OCHOBHOH 3ayaueH ABJIAeTCA 
MOCTpOeHHe HaHOosIee NPOCTHIX CXeM, PeaTH3YIOWHX CPyHKWMH HEKOTOPOrO Kac- 
ca. Mpl paccMOTpHM K1acc MOHOTOHHEIX (pyHkuue (*). CreneHb COKHOCTH MOCT- 
POCHHBIX CXe€M B 3TOM”KJIacce MOKeT OMeCHMBATbCA C MOMONIbIO PyHKUHH 
Lm (n) — HauMeHbUlee 4YNCIO Takoe, UTO MOOYIO MOHOTOHHYIO (YHKUHIO OT A 
apryMeHTOB MOXKHO peaJH30BaTb CXeMOH, coflepxKaileH He Ooulee Ly(n) due- 
MeHTOB. B KauecTBe 39JIeMeHTOB OYAyT B3ATbI (PYHKIMOHAVJIbHbIe SJICMCHTHI, pea- 
JIM3YIOULMe KOHBIOHKILMIO H JM3bIOHKIMIO. Onpetetenua PyHKUMOHAJIbHEIX 9Je- 
MeHTOB H CXeM H3 (pYHKI[MOHAJIbHbIX 3JIEMeHTOB IIpMBeeHEI B (7). 

Ucnosmb3ya pe3sybtate! E. H. Pump6epta o uncae MOHOTOHHEIX PYHKIHH OT N 
apryMeuTos (°) u Teopemy O. B. JlynaHosa 0 NowyseHHH HHKHUX OMeHOK CJIOK- 
HOCTH cxeM (?), HeTpy4HO NoKa3aTb, uTO Ly (n) Zco2™/n'le, 

Bepxuroro oneuky 21a Ly (n) MOxKHO NOy4HTb CMOcOOoM, aHaJIOrH4HBIM Me- 
Tony WWenHona. Metox IeHHona ocHoBaH Ha pa3ulowKeHHH PyYHKUMH 


Pi Nas kes ens \/ xt oe X ef (Xi ate Xk, Oh faysdncvsGnye 
mo BceM HaOopam Setar vr Sn 


CxeMbI, MocTpoenuble 0 MeTosy UWleHHoHa, COCcTOAT M3 ABYX YacTel: “CXeMBI 


A, peamusyrouleli Bce KOHBIOHKILMH x,t ... Xx", wcxembl B, peatusyromleh Bce 
@YHKUMH OT ApryMeHTOB 4X1, ..., X,, IpW4eM 9TH YACTH OMMHAKOBHI WIA BCeX 
CXEM, PeAIH3YIOWLMX CYHKIUMM OT N ApryMeHTOB, HO JIA pa3sHHIxX PyHKuWuH co- 
e2MHeHEI Mey coOof mo-pa3sHomy. IIpu mpumMeHeHuu MeToga UWleHHoHa kK pea- 
JIM3aUMM MOHOTOHHBIX (pyHKIMH BMecTo cxeMbl B MOXHO UCHOMb30BaTb CXEMY 
Bi, peaIM3yIOlly!o JIMIIb BCe MOHOTOHHbIe (PyHKIMM OT MepeMeHHEIX X1,..., Xp. 
CiOxKHOCTh CXeEMBI CBA3AHA C UHCJIOM MOHOTOHHBIX (pyHKUMH OT R MepeMeHHBIX. 

IIpumenenue Metoga IleHHoua K MOHOTOHHBIM PYHKIMAM MOSBOMAeT MoJy- 
YT oneHKy Ly (n) << c12" lg lg n/nV ign. Mpa 270m, omuako, HuKaK He 
UCIOIb3yeTCA TO OOCTOATEIbCTBO, YTO H3 MOHOTOHHOM cbyHkuun f (x1, ..., Xp) 
MyTeM MOJCTAaHOBOK KOHCTAHT MOryT ObITb MOJIy4eHbl He BC€ MOHOTOHHBIe (PyHK- 
WHM OT apryMeHTOB x,,..., X,. [Ipeaqmaraemplit B paOoTe MeTOA NO3BOuAeT B 
H3BECTHOH CTeMeHH YYeCTb ITO OOCTOATEMbCTBO HM CHH3HTb BEPXHIOI0 OLleHKY JO 
Ly (n) < ¢2” lg n/n. 

CXeMbI 3J}eCb COCTOAT H3 Tpex YacTelt: cxempl A!, peamu3ylolle MomoxuTemb- 
HbI¢ KOHBIOHKIMM TMepeMeHHBIX Xp41,..., X,3 CxeMbl Bt, peau3yroulel MOHO- 
TOHHBI€ (YHKIMH MepeMeHHBIX X,,..., X,; cxempt C, peamu3yioulelt (ucnoub- 
3YA PeSYJIbTATHI, BbI,aBAaeMbIe CXeEMOH B') MOHOTOHHBIe PYHKWAH OT MepeMeHHbI X- 
X14, ..., Xp, MOMyaollMecA M3 HCXOAHOM PyHKWMH B pesy/IbTaTe MOACTaHOBOK 
KOHCTAHT. Cxempt A’ u B! aBaaioTca OOULUMM Jaq BCeX MOHOTOHHEIX yHkuuil 
OT apryMeHTOB X,,..., X,, a CXeMbI C pa3Hble Id pa3sM4HbIX dyHkuun. Baa- 
rojjapa STOMy yuaeres NpoBomUTh pa3lowkKenue (PyHKWMH Jambile, YeM B Cy4ae 


* 
Ora oleHKa, nouyueHHas B Oasuce \/&, He H3MeHAeTCHC TOYHOCTHIO AO NOCTOAHHOTO MHO- 
*KHTEMA MpH mepexoye K 0O0My Apyromy Oa3ucy. 
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metoya IeHHoua (10 dyHkuui oT / nepemenubIx). AHasIOrTH4HbIM cmoco6oM Ta- 
Kaa Ke BepXHAA OeHKa Aa Ly (n) MoxeT ObITh NoyueHa WA Apyrux cxem c 
OPHeHTHPOBaHHEIMH 3JIeMeHTaMH (HallpHMep, JIA BEHTHJIbHO-KOHTAKTHBIX CXeM). 

PactipocTpaHeHve MeToya Ha CJly4ali m-cxeM ((POpMyJ) NO3BOJAeT NOMYYHTS 


| QWIA COOTBeTCTBYIOWeH yHKIHH CJIOHKHOCTH OMeHKY 


i / n 
Liu (n) < ee lg n { HuaKHista oueHKka Liy (n) > Cs et 
n n’lgn 
Has3opBem Bblpaxenne Bula (x, \/ 6,)... (Xn \V Gn) IPH MpOu3BOIbHOM (uKCH- 
POBaHHOM HaOope 6j, ..., 6” IIEMeEHTAPHOH KOHBIONKUMeH. JltoOyio MOHOTOH- 
Hyro, dyHKkunuto f (x,, . . ., X,) OT mM APrYMeHTOB MOXKHO IIpeCTaBHTb B C. H. @., 
He cCofepxameli oTpHuanut (*). Hasopem anuHon N (7) MOHOTOHHOH PyHKLHU 


f (%,..., X,) “HCHO ueHoB B cooTBeTcTByoUeH c. H. cd. N (f) << 27/Vn 
(n > 2) (cm. (°)). OGo3Hayum 2”/N (f) =p (f) (B DamtbHeftutem MecTo ‘p (f) 6y- 
' fem mucaTb ). B padore orgembHo OykyT pas0OpaHbt fBa culy4as: 


1) N(f) > polit (9TO CooTBeTCTBYeT lgp< Vn); 2) N (f) 2.29) iit (8TO cooT- 


setcTByeT lg > Vn). 
IlyctTb uMeemM MOHOTOHHY10 (tbyHKuuio f (x,,..., Xn), 3aNaHHYyIO BC. H. @. 
Pa3l0xKUM STY PYHKUNIO MO NoceqHuM n — k apryMeHTam: 


[teens Xp) ome 
oe V (Xeta V Spta)-++ (Xn V Sn) foniy. “een (H1s + «+1 Xp) (1) 


mo Bcem Ha6opam Spt ye errr On 
Pa3jowenue OcyllecTBIAeTCH culeqyrouluM oOpa30M. W@uKcupyem Hadop 
Okt1, +++) On, SATIMCBIBACM COOTBETCTBYIOMLYIO ITOMY HaOOpy 2IeMeHTapHy10 
KOHBIOHKIUMIO (Xp44 \/ Op4i) .-- (Xn \V On); OOpattiaemca Jasee K C. H. —., COOTBET- 
cTByIOWeH dyHKuun f (x,,..., Xn), HW BbINeAeM B Hel BCe WIeHbI, cofepxKalue 
KaK UaCTb KOH'BIOHKILMIO M€PeMeCHHEIX (Xp14 \/ Op41)..- (Xn \/ On) HW HE COZepxKa- 
me Jpyrux MepeMeHHBIX H3 MHOXKeECTBA {Xp~11, ..-, Xn}; BbIHOCHM STY KOHB- 
IOHKILMIO 3 BbIJeJICHHLIX WICHOB, IIpH 3TOM TO BbIPaxKeHHe, KOTOPOe OCTAaHeTCA 
B CKOOKaX, OOpa3yeT (PyHKUHIO OT k apryMeHTOB H OOO3HayaeTCA (x,,°.. ., Xz). 

Ecau B HWCXOqHOH c. H. . HET ena, comep2Kalllero 3s1eMeHTap- 
HY!O0 KOHBIOHKIMIO (Xg4, \/ Gey e Bae ve o,), Tne Seti» 1. -.0, — HeKoTO- 
pbli CHKCHpOBaHHbIM Habop Hyvielt H eQHHUU, TO OyfeM MpelnouaratTb 

Opi bai were c,, (4. a 8. e'9 Xp) = 0. 

Ecau Tako unten OyqeT OfHH MH B HEM Oy,yT eBoigs Oh TlepeMeHHEIe 


H3 MHOMKeCTBA {X,,..., X,}, TO OyqeM Nosarath f » AC AY oe 4 noe 
Prt ° 
Bee mowyyenuble B (1) pa3muudHble PyHkuuH oT R ES eeeron, He paBHble 


TOK CCTBEHHO HYJIIO, MOMKHO CUNTATb 3allHCaHHBIMM B Cc. H. c—). MoHoTOHHOH tbyHK- 
wan f (x%,,..., %») OT N apryMeHTOB Mpunuuiem uucso B (k, f) — wucno pa3- 
JIMUHEIX PYHKUHH OT Rk apryMeHTOB x;, ..., Xz, KOTOPble OOpa30BaHbl pa3vio- 
aeHuvemM (1), u nycTs r; (f) O3HaTaeT UUCIO pasIHUHbIX (PYHKUMH OT apryMeHTOB 
X1,..., Xz, MOJIYYeHHEIX B (1) H uMeromlux Bc. H. *. i uneHoB (OK i < 5S, rye 
s=max N fons vey On (X19 + + +» Xp)) MO BCeM chyHKUMAM OT k apryMeHToB, 
MOJLYSeHHBIM B (1). OueBHAHO, HMeEIOT MECTO PaBeHCTBA: 

Ss Ss 

Dee (ice Bales) eeDeir: Gi ed). (2) 

i=0 c—0 

Ilyctb uMeem Bee TeAOBATe AER Ot ys a = {01, G2, .. .} HEOTPHWaTeIbHIX 4H- 


cell. ObosHayuM Sa, (tm) ees iQ;; Pa (N) — MHHMMaJIbHOe fm, JA KOTOporo 
7=0 

S,(m) > WN (f) (aaa yao6ctTBa 3amvcH NoJOKUM B Jalbuetinem N ie N). 

Cea stie0 To 000% cymme S, (p. (NV)) MoxwkHO HaliTH TaKoe 4HCIIO ap, (ny) 0, 
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YTO Op, (N) \%p,(v) H 


Sa (Pa (N)) = @pqiv) —Fpqiny) Pa (N) = N. pera) 

Jlemma 1. ITycmb cytwecmeyrom O6ee nocaedoeameAbnocmu KHeompuyamedrb- 

HbIX UUUCEA & = {Qy, Oy, ...}, B = {By, Bo, . . .} maKue, umo OA HUxX 6oINCAHEHO 

Pa(N)-1 pa(N)—1 
(3) wa; > B;; mozda: 1) p (N) < pp (N); 2) Silay ae Op (N) = > B:+-Bogy- 
ANS i=0 i=0 
JliemMa 2. BR, p< yi Ck +T, e0e T’ wu pa (N) makoeol, umo 
Po(N)-1 aah 
Nise Sn 1Cleset DON 
ere 


Ogosnauum >). Cye +7’ = R(k, N). 
7=0 
lemma 3.2 (& +1,M) S Rik) Rp Na a 
Jlemma 4. Ecauk = [lg +1gn — lg lg] — 4, p — c0 (n + 00), mo | 
dan Oocmamouno Goabuux n umeem mecmo coomnowmenue Che *! < Qt eon, 
Jlemma 5. Ecau lgp<Va,k = [ign +lgp —lg ley] —4,y -& 


Geb oe) io REN) <Flev. 


tant 
Jini joka3aTeibcTBa JocTaTOuUHO B  BbIpaxkeHHu R (k, N) = Geer 
7=0 
(PaN)—1 Do(N)—1 
— >, Cetdad eat — oh Gis + > Cye + T’ nomowKuTb t = lice + | 
t=t t—F ae 
Pg(N)—1 
. 1 i pn pe pn ] 
H, HcHoub3ya (3), MoKa3aTb, uTo 7’ + »| Cr <7 < ap ; Maslee H3 
i=t 


(eG 


JieMMbl 4 CJleqyeT ~9n Te ap/nip 


nN 

— 0 mpu n — ov. Tostomy R (k, N) <a lev. 

O6o3HauuM Yepes Ly (nm, p) HauMeHbIee 

yucJIO, TaKOe, 4TO MOHOTOHHYIO (yHKIL10 

f(x, .. +) X,) Damn 2"/p (Igy < Vn, p— co 

(n —00)) MOXKHO peaJIH30BaTb CXeMOH, CO- 

TepKaieh He Oosee Ly (n, p) PyHKIHOHAIbHEIX 
9JI@MeHTOB. 

Jlemma 6. Ly (n, ~) < a2*Ie/np, ede 

a — HeKOmopasa KoACManma. 

WoKxa3sateabctso. PaccmoTpuM mpo- 

U3BOJIbHYIO MOHOTOHHYIO (PYHKILHIO JJIHHBI 
2/rp. Ee MoxkHO TpefcTaBuTb B Bue (1). Cxemy, peasu3yomtyio cyHKILHIO0 
7 (x1, . +) Xn), OYHeM CTPOHTb U3 OTIEbHEIX 6NOKOB (puc.1), KaxK DBI 43 KO- 
TOPbIX OyeT CTPOHTbCA U3 CPPYHKIUMOHAJIDHBIX JJICMeHTOB, PeaH3VINUIMX KOHB: 
IOHKILMIO WH AusbIOHKUMIO. [IpuBesem onMcaHve 9TUX GJIOKOB. 

1. Baox B’ umeet / = [lg nl] BxogoBp x,,..., x; H ABAAeTCA YHUBepcalb- 
HbIM MHOFONOJIOCHHKOM, peaJIH3YIOWIHM BCe MOHOTOHHEIe (byHkwuu oT / apryMeH- 
TOB, IIpH 9TOM CJIOXKHOCTS ero He MpeBocxoguT Cs- [~! 4?! * (3), 

2. Baox C peasu3yert nomyyenubie B (2) pa3sMuHbIe PyHKIMU OT k aprymen- 
TOB (OTJIHYHbI€ OT KOHCTAHT) MeTOJOM, aHaJioruuHbiM MeTony TI. H. Hopaposa 


* CiOXKHOCTHIO CXeMBI MbI Ha3biBaeM UHCJIO (PyYHKIHOH aJIbHBIX 3JIEMeCHTOB. 
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)) 
(). Tycrb taxumu ynkunamu Oyayt 
| {Pir face to 18RD} (A) 


Tlockoibky 3TH (yHKUMH NoMyyeHbI pasiowenHem (1) dynKunu f (x), . . ., Xn), 
To, mo wsemmMe 2, B(k, f) << R(k, N). IWipumenum k kKaxyon dyHkKuMH 
fi (%, . . «, Xp) H3 cucTempl (4) pasmoxeHne (1) No MocseqHeMy apryMeHTy X;,: 


Bi bo,) ey fe (1, 00) ee) EE + ~~» X22 0) 
(I< t<B fk, /). 


B pesyubTate BbIeIMM CUCTeMy pa3JIM4HbIX dyHkuMH oT k — | apryMenToB: 
) ' 


vel 


Re fs SS eg fon pte (5) 
Ouepuguo, cuctema (6) MoxkeT ObITb NlosyueHa Take pasJOKeHHeM PYHKUAH 
9 (x%1,...,%) mo n—k-+1 = aprymentam. Ilostomy B(k—1,fP< 


< R (k — 1, N). Ilposetem qanee Takue pasioxKeHHA JO MoyuyeHud CHCTeMBI 
(pasiM4HEIX dyHkuuH oT / + | apryMeHTOB; pH 3TOM UMeIOT MeCTO CJleqyroulHe 
HepaBeHcTBa: Bi, f) < R(i, N), rae 1 +1 << i<k. Mockoapny / = [lg n) 
HM Jemma 3 mpuMenuma, uMeem R(k, N) > R(k—1,N)>...> RU +1,N). 
Unico Mo yyeHHbIX CHCTeM pa3JIMYHbIX PYHKIUMH paBHO k — 1, TlosTomMy cJIOxK- 
HOcTb OloKa C He mpeBocxoguT R (k, N) - (k — f) - a, rae a — Koncranta. 


’ 3. Baox A’ uMeeT BXOTbI X11, ..., X, WH peadiM3yeT KOHBIOHKIMH Bula 
(Xe41\V p41) Ra CGaY/ Os) ad Geneys imnez, On) > (te sameged) Jom CHOKHOCTER O10: 
Ka A’ ue npesocxogut 2” *. 

. 4, Baox D peanusyer pyukumo f(xy, ..., Xn), HCXOMA U3 PYHKUNH, pea- 


JIM3yeMBIX OoKamu A’ u C. CnoxHocTb O0Ka D He MpeBocxO,UT 2 RaNOT- 
“ciofla cileqyeT, YTO C/OAKHOCTb CXeMBI, PeaJTMSYIONLei MPOHSBO/bHYI0 MOHOTOH- 
HyIo cbyKunuio f (x,,..., X,) Aiunp N = 2°/pp< oy) He IpeBOCXxOAuT 
[2/2] 
0 |G see One 
Nonoxum k = [lgn + lgp —lg lg p] —4, (= [gn]. Torga R—/J< ley 
u, 110 meme 5, R (k, N) < = le u Lu (n, Sas (Igwp)? $3.28. lg + 
2 clt/2) 
C4 a Jlerko T1poBepuTb. 4TO Cia +0 mpu n —oo. Ilostomy 
on Ig’p/n'’? 


ott 
HMeeM OKOHYATEIbHO Ly (nN, tp) <a pr lg? yp. 


nL 
2 


Teopema, Ly(n) [b> 
ee 


lg? n. 


Juomeasia Te ib c Tso. |); Ilycte N (f) > Be eae Torga, m0 Jlemme 6, 


Ly (n, ¥) <a= le" M y4nTEBaa, ¥To p> Vn (cm. (5)), umeem Ly (n, Y)< 
=i es igne2)eTlycts' N (f) < o"-Y" Deanusanua (byHKunH f MpoBOAMTCA M10: 
n 2 


S Vn 
c. H. ct). CioxkHOCTb CooTBeTCTBYIOUeli CXeMbI He MpeBocxoguT n-2" We Sis 1) 
gue 
u 2) cnegyet Ly (n) SO, lg? n. 
n 2 


AsTop BbipaxkaeT OularofsapHOCTb cBoemy pykoBoguTemo O. B. Jlymanosy 
3a BHHMaHHe K paoote. 
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Jloxazann Axagemuu nayx CCCP 
1961. Tom 139, Ne 3 


KHBEPHETHK AH TEOPH SPELL VARROBARA 


A. 3. UbINKHH 


BJIMAHWE CUYYAMHbIX MOMEX HA NEPHOJMYECKHM PE)KHM 
B PEJIEAHbIX ABTOMATHUECKHX CHCTEMAX 


(ITpedcmaeaeno axademuxom 5. H. Temposeim 12 XI 1960) 


PaccMOTpmHM pesleHHy!0 ABTOMaTHYeCKYIO CHCTeMY, COCTOAMLYIO H3 pewleHHOrO 
QJIEMeHTa H IIPOHSBOJIbHOH HeMpepbIBHOH YaCTH, BKJOUaIOWlelH Kak CocpelOToO- 
YeHHbIe, TAK H paciipesevieHHble Napamertppl (puc. 1). IpeqnomoxwxuM, 4To B STON 
CHCTeMe CYIMECTBYeT NepHOAMYeCKHH peXKUM YACTOTHI Wy. DTOT NepHosquyecKkuH| 
Pe@2KUM MOKET COOTBETCTBOBATH JIHOO BEI- 
HY2KJ@HHBIM KOJICEOaHHAM, BbI3bIBACMLIM 
BHeIIHHM NepHOAMYeCKHM BO3SJeHCTBHEM 
KpaTHOH 4acTOTHI, M60, pH OTCYTCTBHH| 
BHelWHerO BOSelicTBHA,— aBTOKOJIe6a- 
HHAM. HaawMuve culyuaHHbIxX Bo3jyel- 
cTBHH — (blykTyayu —B  pevleHHOM 

ee 3JIeMeHTe HJIH HelpepbIBHOH YacTH H3- 
MeHAeT NepHoduuecKHi pexkUM.OWeHHM 
H3MeHeHHe MepHouyecKorO pexKuMa, 
BbI3bIBAeMOFO BOSJeHCTBHeM CJIYYaHHbIX MOMeX, T. €. HalileM cpesHee 3Ha¥eHHe 
KBajipatTa 9TOrO H3MeHeHHA. 
Y paBHenHe peslelinoilt CHCTeMbI MOXKeT ObITb 3alucaHo B Buse (’) 


L {x ()} = Lif 0} — W (p) L{® (x )}, (1) 
rye /(f) — BHewHee Bo3felicTBue; x (t) — ommOKa, W (p) — nepegqaTounaa 


*YHKIUHA WuHeMHOL uacTu; D — xapakTepHCTHKa peleHHOro 9IeMeHTa, KOTOPY10 
JIA MpOCTOTbl MbI IpHMeM paBHOH 


1ALI4e= 0: 
@(x) =} 0, *=0, 2) 
—1,.. « 2.0; 


LEf (y= \ e-Ptf (f) dt. 


O6osHauun uepes f () BHeIHee NepHoguyeckKoe BosselicTBHe, a yepes x (t) — 
mpocteiiui MepHoquueckuh pexHM, HMeIOULMH MecTO B cucTeMe. YpaBHeHHe 
MepHOAMYeCKUX PEXKHMOB NoMyuWTCA H3 ypaBHeHua (1), ecru B Hen f (2) u x (2) 
sameuuTb Ha f(t) u x (2). 

Cryualuble MOMexv MpeAcTaBHM KaK JOMOJIHUTeIbHOe BHELIHee BO3TelicTBHeE 
~p ({), IpusiowKeHHOe KO BxXOgy peletinoro 9eMeHTa. Takum OO6pa3oM, pu Ha- 
JMYHA CLYYaHHBIX TMOMeX 


F() =F +). 
570s 


_  Beseaetsve SsToro MepHoyuyecKuH pexUM Hapyllaetca, Hu ommMdKa x (ft) 
_Terlepb OymeT paBua 


Pe x() =*() +E, 


‘rae & (f) — oTKoHeHHe OT MepHoquyecKoro pexuMa. 
_  fTlogcTraBiaa stu 3HaveHna B (1), NomyuHM 


LOM +EO} =LFO +VO} -—WMLIOAH+EW)}. 6) 


TlomoxKuM B ypaBHeHun (3) § (t) = 0 u BHuTeM 9TO ypaBHeHve NMepuoquye- 
| ckoro pexkuma u3 ypaBuenust (3) mpu § (¢) 2 0. Torga nowyuum ypaBHenne or- 
HOCHTeJIbHO OTKJIOHCHHH B Bue: 


EO) 20) WL PEO FEM —OCM 2 ld 
Ecru cayualHple MOMexH JOCTATOYHO MaJibl, TO YpaBHeHHe NpuMer BUT 
. L {8 (O} =L ey ) — W (P) L®’ & ) EO}, (5) 


“re @’ — mponusBoqHaA XapaKkTepHCTHKa pedeHHoTo' dJIeMeHTa, paBHan (?) 
‘(x (t)) = x(t é 
@’ (%(t)) = 2hyd (*(0)) = as oe Same (¢ — RZ). (6) 


“3necb ky — KoappunneuT «ycusenus» pemelinoro suementa, a 6 (¢) — umnyvipe- 
Haga byaKuus uu pyHkuusa Jupaxa. [loyctapsaa (6) B (5) WM 3aMeuaqc, 4TO 


L\s(t¢—k=\h = e Phon & tae 


= (p) = ¥ (p) —W (p) ce 2+ B (p), a) 
a ahaa 


TIOY4UM 


Tile IpHHATHI OOosHayeHHA 
FE (p) =L{E(4)}, @Y (0) = L fp (e)} 


JWId U300paxKeHHHi B CMbICe OOBINHOFO JBy- 
CTOpOHHero mMmpeoOpa3oBanua Jlanmaca u 


E(p)=Die ( =) t= Sia e are ( oy) 


k>=—0o 


AA u306paxKeHuA B CMbICe AucKpeTHoro Puc. 2 
ABYCTOpOHHEro MpeoOpa3oBanua Jlanuaca 
1 


_¥ papuenue (7) COOTBeETCTByeT HMMYJIbCHOM CHCTeMe, COCTOsUel 3 JIMHeli- 
HOM UaCTH C NepeqaTouHow dyuKuneH W (p) u nmpocrefmero umMmysbcHoro 9dJe- 
2k, 


MeHTa C KOS(*PpHUHeEHTOM yCHJIeHHA Ha BXOJ, KOTOPOrO BO3JeHCTBYIOT 
lx (30/09) fy 
clyuanuble moMexu (puc. 2). 


=* 


' [aa onpeyetenua &* (p) u3 (7) Bocnomb3syemca cBa3bI0 Mexkay =*(p) v 
E (p) (): 
B* (p) = 9 {E(p)} = 2D} SF (p + 2njmay). 
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Tloqpepraa ypaBuenue (7) D-npeodpasoBaHuio U 3aMe4uas, YTO (”) 
D {&" (p) W (p)} = S'(p) W* (p), 
roe W* (p) =D<W (p)}, OKoHYaTeIbHO NOJYYHM ypaBHeHHe OTHOCHTeJIbH 
&* (p): 
PrP) 


=p) i = K*(p) ¥*(p), (8) 

Pe ee 

x (x1/@) | 
rye 

“ 1 

K"(p)= 2 Se (9) 
{ = 
ping ho 


mepelaTouHad (YHKWMA UMMyJIbCHOH CHCTeMBI. 
ABHbIe BLIPaKeHua W* (p) MpuBeyeubi B (',”). 
SaMeTHM, ITO ypaBHeHHe (8) OblIO MOMO%KeHO B OCHOBY HCcCcJeqOBAaHHA yc- 
TOHYHBOCTH MepHowqHyeckuxX pexkumos (1). Ec nepvogquyeckHi pexuM ycToH- 
4B, TO Moocbl K* (p) HMeIOT OTPHIUATeJIbHbIe WeEHCTBUTeIbHbIe 4acTH. 
Mcceqopanne Bos qeHCTBUH CLyYaHHbIX MOMeX Ha NepHOAM4eCKHH pexKHM CBO- 
JMTCA K CTATHCTHYECKOMY AHaJIH3Y UMIMYJIbCHOH CHCTeMbI, ONHCbIBAeMOH ypaBHe- 
HueM (8). Ja STOM WesIH MOXKHO BOCIOIb30BaTbCA METOJMKOH, H3J1I0%KeHHOH B (°). | 
IlycTb caly4aliHble MOMeXH CTallMOHApHbI M UX CNe€KTPabHaA MJIOTHOCTb u 


* 1 
KOppeJIALHOHHAA (PYHKUMA PaBHbl COOTBETCTBEHHO: Sy (w), Ry (n a, CHEK TPAmb= 


Had IJIOTHOCTh H KOppeJIAUMOHHAA (PyYHKIMA OTKJIOHEHUA OT NepHosxMyecKoro 
Pp@KHMa HaliJyTCA MO M3BECTHBIM COOTHOILeHHAM (?). 


St (0) =| K* Ge) |? 83 (0), 


Re(n&) = 3) » h(m=)k(r =) Ro((n+m—r)=), 


oi) 


/ Af e 
re k(n a — UMIyJIbcHad XapaKTepHCTHKa MMIyJIbCHOH CHCTeMbI, paBHas 
0 
oOpaTHOMy JMCKpeTHOMy IpeoOpa30BaHHio MepesaTouHOH cbyHKIUMH: 


k(n x) = DALK' (p)}- 


* CP ay 
Sua BrIpakenua S;(w) H Re (n a olpeyeaeM cpeyHee 3HaveHHe KBay- 
paTa OTKJOH€HHA OT NepHoquueckoro pexuMa Ho dopmyaam (*) 


¢(n =) — 2 || K*(jo) P Su (0) do (10) 
WJ . ; 
B(nZ)= R= YD elmB)a(Z)a(m—o 8). an 


Tlouy4enHble (POPMyYVJIbI peliaioT MocTaBJeHHYy1O 3agauy. PasmMuHbIe crocoOnr 


av 
BbIVHCJICHUA E2(n a aHasIMTHYecKHe WH TpaduyecKve, MpuBeeHb B (?). 
0 


MHol noxxXoy onpeweseHusa cpeqHero 3HaueHHA KBaspara OTK OHeHHA (11), 
IIPHMeCHHMBIM JIA peJieHHbIX CHCTeEM C COCpeOTOYCHHBIMH TapaMeTpamu, 
omucaH B (3). 

OnucaHHbIt BbIe NOLXO K OMeHKe H3MeHeHHA MepwosMyecKoro pexKHMa 
IIPHMeHUM B Culyyae Oosee CIOXKHbIX BHJOB XApaKTepHCTHK peJleHHOrO 3JIeMeH- 
072 


Wa u Ooslee CMOMKHEIX THIOB NepHORMYeCKUX perxkKUMOB. B 9THX CyYaAX 3aqaua 
BOAHTCA K CTATHCTHYCCKOMY aHa/H3y MMIMyJIbCHOM CHCTeMbI C HeCKOJIbKHMA 
HeCHHa3sHO paOOTaIOLLHMH HMMyJIbCHBIMH 3JIeMeHTaMH (*). 

AnaJIOrMuHbIM O6pa30M MoxeT ObITb HCCeOBaHO BJINAHNe (pilyKTyauAli 


a 


a 
'B peJleliHbIX CHCTeMaX SKCTpeMaJIbHOrO peryupoBanHa (*). 


VUuctutyT aBTOMaTHKH H TeJleMexaHHKil Toctymuto 
Z Axkajemun Hayk CCCP 10 XI 1960 


UMTHPOBAHHASA JIMTEPATYPA 


19.3. Intukunu, Teopua peseiinbix cuctem apromaTHyueckoro perysHpoBanna, M.. 
§955., rm. VII]. 7? A. 3. Wetnk uu, Teopus ummyapcupix cuctem, M., 1958, ra. II, III. 
® B.A. Karxospunk, A.A. Tleppospanckult, ApromatuKa u Tesemex., 22, N25 (1961). 
#W. C. Mopocauos, Astromatuka i Teiemex., 21, Ne 9 (1960). 
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Woknaagp Akawqemun nayk CCCP 
1961. Tom 139, N 3 


MEX AHHK A. 


M. Tl. PYJISEB 


OB OJHOM PEFYJIAPHOM MPEWECCHH TBEPOFO TEJA, 
MMEIOUEFO NOJIOCTH, S3AMOJIHEHHbBIE )KUKOCTbIO 


(ITpedcmasaexo akademukom JI. H. Cedoevim 29 III 1961) 


B paGore (1) 6pblio yKa3aHO OMHO HOBOe YACTHOe pellieHHe ypaBHeHHH Die— 
pa—Ilyaccona 


d , ” 

Aa (B —C) gr = Mg (ay’ = YOY: a TY’ — ay", 
" idy’ " | 
B&—(C—A) pr = Mg (xoy" — ay), “= py’ — 1, (1) 


ai , 
oH A.B) 5 aR <= qy— py’ 


KOTOPOe HMEET MECTO IPH CJIeLYIOUNX YCOBHAX, HAKJabIBAeMbIX Ha MapaMeTpbr 
TBepforo Tesla: 
GS 2A Se jo = 0, %o-Sin a = 2 cos a. (2) 
Yka3aHHoe pellieHve MMeeT BUT 


p =* (cos op +X sin pcoso), r =7 (sin p — X cos pcos 6), q = vx Sin o,. 


B(A+C) cos p + 3ACy sin p cos 6 + 3A(C — B)cos p sin? 6 (sh 
‘f= 5 AC = Bilt) 
3ABC x sins —3 2 (C—A)sin pcos p sins coss 

vou 5A0= Bie o) , 

» _ B(A+C) sin p—3ACy cos p cos 6+3A (A—B) sin p sin? s 

Ge sAC ahaa) 

re 6 — dyHKUNA BpeMeHnH, paloma u3 ypaBHeHHa 
& —* (k+ k'coso). 


Pa3JIHdHbIe MOCTOAHHBIe, BXOJAue B (2), (3), HMeIOT CJIeRyrollue 3HAYeHH AT 


cosa = VC(A— BYC— 24), sina = _VA(C—B)QC— Ap, 


ee eC (A= 3) Oe mas A(C— BOC — A) 
COSP > V (C— ABAC— B(ALO] be Tay ee = ee 
co / 3h =p ae (C—2A)\C— A) 
mye BAC , t= V saottae= BAC) 2 


va —3acy/ MeBly/ Gs FOES , t=Vara, 
H = AKC 8) 06-4) {Oe fc). 
k=)V(C=2A) OC =4) BAC =e 
= (A +C) V3(A—BYC—B), N =3ACV3AC—BiA +0) - 
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Ycuopua (2), Kak HM pellienne (3), HMEIOT MECTO TOJIbKO JIA Tea, Comepxdas 
erO MOJIOCTH, 3aNOJIHeEHHbI€ UealIbHOH HeECKUMAeMOM XKUKOCTHIO. 

' Ecam semotpetsca B dopmyubi (3), TO JerKO 3€MeTHTb, UTO OHM CHIbHO Ha- 
MOMUHAIOT POPMY Jbl, ONUCLIBAaIOlNe peryAPHyto Mpeleccuio KHHeTHUeCKH He- 
PHMMETPHUYHOTO THKEOFO TBepforo Tea (?), BHepBbIe HalifqeHHy1o Tpuoan (°). 
OfHako [BuxKeHue (3) peryApHoli Mpeweccueli He ABAeTCA. STO BUHO yxKe 
43 TOTO, UTO B JaHHOM CJlyuae He BbITIOMHAeCTCA OMHO U3 OCHOBHBIX KMHeMaTH: 
HecKHX yCJIOBUH, CONPOBOKAaoulNX ZTO ABWKeHHe: 


pPtg¢g@+r = wo? = const. 


it 
\z Hi 
Ho B JaHHOM CJIyuae MMeeT MeCTO YaCTHBIV HHTerpad 


4 


peer 


Ap cos p +-Cr sin p = vy, 


KOTOPbIM MOXeT ObITh HCTOJIKOBaH TBOAKUM O6pa3somM: MOO Kak CKaJIApHOe Mpo= 
figpeyeHue BekTopa (Ap, Bq, Cr) na BexTop (cos p, 0, sin p), mu60 Kak cKaJap- 
fe Mpou“sBeyenue BekTopa (p, q, fr) Ha BekTop (A cos p, 0, C sin p), KoTopnle 
DCTaIOTCH NOCTOMHHBIMH B Tipowecce ABwKeHUA Tea. TlocmeqHee OOcTOATEAbCTBO. 
IBMMKeEHUA OyJeT ABJIATbCH KHHEMATHYCCKHM MIpH3HaKOM perydApHOl Mperec- 
te Tora HW TOJbKO Torga, Korga BexTop (A cos p, 0, C sin p) copnayaer no. 
HallpaBsIeHHIO C HOPMAJIbIO K OMHOMY M3 KpPYyFOBbIX CeYeHUH S/IIMMcoua uHep- 
| a Teja H Cc BeKTOpoM (/ cos a, 0, / sin a), oMpelesAOULHM eHTp TA2KeCTH Teva. 
Ecam NoTpeOoBaTb BHINOHeHUA TUX YCOBU, TO MOMy4UM CJlefyioulHe paBeH- 
2TBa, OGecleunBarollive CyULeCTBOBaHHe peryJIAPHIX Mpelleccull y Tela c Mow0- 
STAMM, 3aTlOJIHCHHbIMH %KMKOCTbIO: 


} B0s.0 =. Cos @\ == 0, * \sin'p. sin a=. 1,.7 MAK =, 


IIpu 9ToM orpaHHueHHu ycloBHuA (2) MepemuulyTca Tak: 
Ae Be GTS 2A, xo = yo = 0, Zo ==. 0, 


Petlenve, OMMCcbIBalolllee peryJIAPHy10 MpelleccHio B J@HHOM CJlyyae, TMoy-~ 
qaeTca B CJlefyrouleM Buse: 

Vv : Vv 

p= q hCOSs, WiTNBISIN S sunkintaatres 


, is : Aas 
%,—= —COS6, x2=—-—-sino, %s = const, 


Ax 
Tae 
C—2A hee 
<n Me era <7 Be 
a PyHKWHA 
Vv 


ABIAeCTCA JIMHEHHOM (PyHKHel BpeMeHH. 

HampaBJstolive KOCHHYCHI “1, %2, %3, ONpeeAIOMMe OPHeHTALMIO OCH TIpe-. 
IeCCHH Tela, KaK HeTpyZHO yOeAUTbCA, COBMAaalOT COOTBETCTBEHHO C Y, y’, Y”.. 
TakuM o0pa30M, paccMaTpHBaeMoe MIpelleCCHOHHOe JBUXKeHHE MPOHCXOLUT BO-. 
Kpyr BepTHKaJbHOH OCH. OTO HOBaA peryAPHaA Mpelleccua, OTMM4AaIOMLAAcA 
OT H3BeCTHOM Mpelleccuu B cayuae JlarpaHxKa, B KOTOpol, xoTta A = B, uo, 
2A > C. B paccmaTpuBaeMoM culy4ae OHA ABJIAeTCA CQMHCTBEHHOH JHHaMuue-, 
>KH BO3MOXKHOH Mpeleccnei. 


Kas3axckwi YrocyfapCTBeHHbIli yHuBepCHTeT Iloctynuao 
um. C. M. Kuposa 21 XI 1959 


IHMTHPOBAHHAA JIMTEPATYPA 


1E—.U. Xapaamosa, JAH, 125, Ne 5 (1959); [Ipuka. matem. u Mex., 23, B. 4 (1959) 
1M. Il. Tyaaes, Bectx. Mocxosck. yuus., Ne 3 (1955); Tp. cextopa matem. u mex. A’: 
KasCCP, 1 (1958). %G. Grioli, Ann. Matem. pura ed appl., ser. IV, 26 (1947). ise 
; 
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Jloxaagn AkagemMun nayk CCCP 
1961. Tom 139, Ne 3-s 


MEX AHHKA CILJIOMHOH CPE JIbI 


U. H. H3OTOB wu FO. UH. ATH 


H3Y4EHHE MJIACTHYECKOrO AE®QPMHPOBAHHS! METAJVIA 
C JJEPOPMALLHOHHOM AHM30TPONMENM, CO3AHHONM B MPOLLECCE 
NPEXBAPHTEJIBHOTO HATPY)KEHUA 


(ITpedcmaeaeno axademuxom IO. H. Padomxnosum 10 IV 1961) 


B jqaHHol paOoTe ucculeqoBalocb pa3BUTHe MwacTuyecKkux JedopMauni Ha 
HauaJIbHbIX 9TAaWaX BTOPHYHbIX HarpyXeHuM MaTepHala, YaCTHYHO MIM TOJI- 
HOCTbIO PasrpyXeHHOTO Noce MepBHYHOrO IlacTHYecKoro ecbopMupoBaHHA. 

Jina onpeledenua JepopMani Ha NyTH Harpy2xXeHus HeOOXOAMMO u3sy4eHHe 


—> 
CBA3H MEY BEKTOPOM ipupalleHuh MacTuueckux JehopmManu 69 M BeKTO- | 
—-- 
pOM IIpHpaleHHl HallpsxKeHuhH OS B 3aBHCHMOCTH OT HCTOPHH HarpyKeHHa. | 


TeopeTuyecKH NloKa3ano (*), YTO pH riaqKOH NOBepXHOCTH TeKy¥ecTH HalipaB- 


—> 
jleHue BeKTOpa 69 CoBnayaeT C HalpaBJIEHHeM COOTBETCTBYIONLeH HOPMAJIM K STOK 
MOBePpXHOCTH, a €FO MOMYJIb ONpeNeAeTCA JIMIMIb BeEMYHHOH MpoekuHH 6 Ss 


; == oe 

pekTopa 6S Ha69. Tem caMbIM IpH rvlaKoli MOBepXHOCTH TeKy¥eCTH HallpaBJie- 
— 

Hue BeKTopa 09 UH BesMUHHA OTHOMeHHA 6.9/5S JOMKHbI 3aBHCeTb JIMLUIb OT Iped- 


IMecTBYyIOWeH HCTOpHH WesopMupoBaHHA, He Oyy4yH, TAKUM OOpa30M, CBA3AH- | 


HbIMH C HalpaBJIeHHeM IyTH laJIbHelilllero HarpyKeHua. ITO MoMoKeHue 
JOCTATOUHO XOPOWO NOATBepxKAaeTCA HU ZKCIMepHMeHTaJIbHO (cM. HwKe). M3n0- 
2KEH HOE MO3BOIAeT Mpe€ACTaBHTb CBA3b M@KJy HallpAxKeCHHAMH HU TslacTH4e- 
CKHMH JletbopMallHaAMH B Bue 


— — 

rie h — KosdulveHT, Ha3bIBAeMbIN HMKE MOLYJeM WwacTHYecKOH NoaTJIHBO- 

ctu. [IpaktuyecKoe pHMeHeHve cbopmyupbt (1) TpeOyeT 3HaHHA HallpaBseHuAa 

BekTopa 69  BeJIHUHHBI h B Kaxk OM TOUKe NyTH HarpyxeHua. IIpu TOM uCcnoub- 
= 


3OBaHHE MOJIOMCHHA O HOPMAJIBHOCTH BEKTOPa 69 Kk MOBEpXHOCTH TeKY¥YeCTH He- | 


OCYULECTBHMO BBUAY HEBOSMOXKHOCTH SKCHeCPUMeHTaJIbHOrO ONpeseseHuA TaKOH 
NOBepXHOCTH IOCKOJIBKY OHaA JOJDKHa OTBeUaTb OeCKOHEYHO MaJIbIM lpupawte- 
HMAM IJIaCTHYeCCKHX epopmalni. Bonpoc O BO3MOXKHOCTH HCHOJIb30BaAHHA JVWIA 


OllpelesIeHHA HallpaBJeHHA BeKTOpa 69 reoMeTpH4eCKHX MeCT HallpAKeHHEIX 
COCTOAHHH, OTBeYaIOULHX Pa3BHTHIO HEKOTOPbIX KOHeYHbIX WaCTHYeCKUX e- 
tbopMalui (OTBeYaIOLIHX HEKOTOPOMy JOMycKy Ha HHTCHCHBHOCTb Mpupallenul 
macTHYecKHX JepopMauni Ag,), TObKO 3aTpoHyT (7), IpHuem dbopMa, pasMepbI 
MH MOJIO*KeHHE YKA3AHHbIX FeEOMeTPHYeCKHX MeCT H3YYeHbI elle HeOCTATOUHO. 
PaOoT, MOCBAIICHHEIX Ooslee WH MeHee CHCTeMaTHYeCKOMy H3Y4eHHIO MOAYJIA 
MacCTHYeCKON MOMAaTMHBOCTH, B H3BeCTHOH JHTepaType BooOIe HeT. 

B wactosileli pa6ote B OouJIbIIeM MO cpaBHeHulo c (7) OObeMe H3y4AaIHCb 


reoMeTpHueckHe MecTa, MOCTPOeHHbIe MO JOMycKy Ha Ag;, WM OWeCHUBaAJIaACb BOS- — 


MOMKHOCTb UX HCIMOIbSOBAHHA JIA ONlpeAeIeHHA HallpaBJeHHl BeKTOpoB OF. OAHO- 
BP€MeCHHO ObIJIO IPpeUPHHATO H3yYeHHe 3AKOHOMEPHOCTeH, OMpeeMAIOINUX BeH- 
4WHHY MOJYJIA TwacTHYecKOH NOaTAMBOCTH, H BIepBbIe MpeIOXeHO UCMOb3O- 
BaHHe TEOMETPHYCCKUX MECT PaBHBIX A WIA ONMCABUA Mpowecca WacTHyecKoro 
ePOpMUpOBaHUA. OKCMePHMeHTL! MPOBOAHANCh B YyCJIOBHAX OJHOBpeMeHHOrO 
pacTSxKeHUA H KPYYeHUA TOHKOCTeHHBIX TpyOuaTbIX OOpasOoB H3 TeXHHYeCKH 
YHCTOrO HUKeJIA, OOaaBLUUX B OTOXKKECHHOM COCTOAHHH JOCTATOYHO xXOpomeli 
CTENCHbIO OMHOPOAHOCTH HM H380TpONHH. JA OTOHMKeEHHOTO MaTepHadia WuarpaM- 
576 ; 


(MbI IlacTuyeckoro eopMupoBaHusA B KOOPAMHATAaX 0, — &; IIpH Nponopiuo- 
‘HAJIbHBIX HAarpyKeHUuAX Jo HalpmKeHHH nopayKka 12 Kl/mMM? yqoBmeTBopuTemb- 
Fe aNMpOKCHMUPYIOTCA CTeMeHHOH 3aBHCHMOCTHIO 


&; = ao®. (2) 
‘Bostee NopoOuo UCHbITHIBABLIMHcA MaTepvadl OXapakTepH3soBaH B (*). Mcnoub- 
‘80BaHHad MPH 9KCMepMMeHTax ycTaHOBKa Oblwla aHaloruuna onucanHon B (4), 
O6pa6orKka SKCMepMMeHTAIbHbIX JaHHbIX Beach C HCHOMb3OBaHHeM H3006paxe- 
HHA JeBHaTOPOB HCTHHHBIX HallpsoKeHHM HW ACTHHHBIX is Galeries TecbopMa- 


OKCHEpHMeHTAIbHOe UCCJeTOBAHHe ObIJIO HAYATO C nposep kn BbICKAa3aHHOTO 


‘HH B BUe BEKTOPOB C COCTABJIAIONINMH 6, V3 © MS: 


BLIe AOMYMeHHA O HeS4BMCHMOCTH HaNpaBeHuA BeKTOopa d9 uw Benuunnpt A 


OT HalipaBJleHuA BeKTOpa 6S. C stoit WebIO OblwIO HCMbITaHO 6 nNapTul oOpas- 
os (m0 2—3 o6pa3na B NapTuH). OOpa3subl Kako NapTHN Mo_Bepraduch oLu- 
HaKOBOMY NepBHYHOMY HarpyKeHHlo, pa3srpy3ke H BTOPHYHOMY HarpyxKeHu1o 
mo oOuleMy MyTH JO HeKOTOPOH 3aaHHOH TOUKH, MO JOCTHxKeHUM KOTOPOM NyTH 
HarpyXeHuA 9THX OOPasiloB pacxofusucb. Ha yuacTKe, HemocpefCTBeHHO CJle- 
TytolleM 3a TOUKOH pa3BeTBJIeHHA MyTeli, OMpeselIauCcb HalpaBJIeHHaA BeKTOpa 


—— 

69 u BesuuuHb h. Takne OMbiTbl NOKa3aJiH, YTO Mp U3MeHeHHH HallpaBJleHHua 
= = 

BekTopa OS BekTop 69 HeCKOJbKO OTKJIOHACTCA B TY Xe CTOPOHY, OMHAKO 9TH 


wae 
KowleOaHHA B HallpaBJleHHu BeKTopa 69 BecbMa HeBeuKH (-+ 2° oT cpeqHero 
novlioKeHuaA). PacxomjeHua B BelM4MHaX Mh TakxKe OTHOCHTEJIbHO HeBeJIHKH 
(m0 +5 6%, B cpefqHeM) HM He HMeIOT CHCTeMaTH4eCKOrO XapaKTepa. TakHM 
06pa30M, ONbITHI C JOCTATOUHLIM NpHOWKeHHeM MOATBepANM MpaBHJIbHOCTb 
JOMYULeHHH, MOJIOXKeHHHIX B OCHOBY (opMyuibt (1). 

Kak yka3biBalocb, JIA WpakTu4eckoro HCHOIb30BaHHA CbopMyvibl (1) HeEOG- 
XOMMMO 3HATb 3AKOHOMePHOCTH, MO3BOJIAIOWIMe B KaxKJOU TOUKe IyTH HarpyxXe- 


HMA ONpeeIHTb BeMunHy hu HallpaBsieHve BeKkTOopa 69 B 3aBHCHMOCTH OT IlyTH 
MepBUYHOTO HarpyKewuA, XapakTepa MyTH BTOpHYHOTO HarpyKeHAA M OCTHT- 
HYTOrO MO STOMY IYTH HallpsxKeHHOrFO COCTOAHHA. 

Ilpu u3y4eHHH BIMAHHA pasJIMuHA B IYTAX BTOPHYHOO HAarpyKeHHA HCHOVJIb- 
30BaJIHCb OOpa3ilbl, MYTH NepBUYHbIX HAarpyxXeHHi KOTOPHIX COBNaasu, a NyTH 
BTOPUYHBIX HarpyxXeHHH MepecekaJIucb B 3ayaHHOH TouKe. Takue OMIbITHI Ob 
MOBTOPeHI AJA 9 pasJIMUHBIX CJIyYaeB MepBHYHOrO HarpyxKenua. ComoctTaBsenue 

— 


HalipaBsleHu BekTOpoB 639, 3HaveHHH MOjlyJIA TuacTH4YecKOH MoaTnMBocTn h 
WH WHTeCHCHBHOCTH WacTH4ecKHX JlepopMallui pH BTOpHYHOM HarpyxXeHHu 
Ag;, OTBeYaBWIHX JOCTWKeHHIO 3aJ,}aHHOTO HallpA%KeHHOTO COCTOAHHA pa3sJINy- 
HbIMH BTOPHUHBIMH MyYTAMH, MOKa3aJio, YTO pacXOMK CHUA B OOJIbIIMHCTBE CJy- 


— 

YaeB OTHOCHTEIbHO HeBeIUKU (3+ 4° B HanpaBseHHAX BeKTOpoB OF uw +5 

+ 6% B BemuuuHax Ag; u h) uv uMelwT TOT Ke NOPANOK, YTO H pacxoxwKeHHaA, 
se 


HalieHHble B OMNbITAX 10 U3YYeHHIO BJIMAHHA HallpaBleHua OS. 


a 
H300x%KeHHOe NO3BOMHO CeaTb BbIBOL, O TOM, 4TO HalpaBsenue 69 H BeuH- 
uuu Ag; 1A B NepBoM MpHOTWKeHHM OMHOSHAYHO ONpeeAIOTCA JIMMWIb JOCTUT- 
HYTbIM HalpaAKeHHbIM COCTOAHHeEM HM HcCTOpHeH MepBM4YHOTO HarpyxKeHHA. 
[Ipu uccreqoBaHuu BAMAHUA UCTOPHM NepBUYHOTO HarpyxXeHuA OpiwIo U3y- 
yeHo 16 pa3IM4HbIX CJTy4aeB, B KOTOPbIX lepBHYHOE MacTHuecKoe JecspopMupoBa- 
HHe OCYILeCTBIAIOCh NyTeM JMHelHOTO pacTsxKeHHA (8 CLy4aeB C pa3JIMUHbIMU 
3HaYeHUAMH €;9 OT 0,2 no 10%), Kpy4yeHuem (3 cayuad, &9=0,2; 0,8 u1,4%), nyTem 
OJHOBpeMeHHOFO pacTAKeHUA u KpyYenus Ipu o = VY 3t (3 cayuan c Temu xe 
3HAYCHHAMH &;9), a TAK%KEe WYTEM MOCMeMOBAaTebHOrO HarpyKeHHA B MPAMOM 4H 
OOpaTHOM MopsaAKe PacTArMBalollel CUO M KPYTAILHM MOMCHTOM (2:9 = 0,9% 
B OOOHX cyyaax). Jin NomyyeHua Come NOMHOL MHOpMaluH O XapakTepe pas- 
BHBAaBIlelicA B pe3ybTaTe MepBUYHOTO Harpy2KeHHA AHHSOTPONMAU MO KaxKOMy 


5 JAH, vr. 139, Ne 3 ovr 


j 


M3 YKa3aHHBIX IlyTeli HarpyxKaslacb MapTua 4 ay 12 o6pasuoB, KOTOpble Moc, 
BLIJepKKU MOA MOMHOM Harpy3KOl, AOCTATOUHOM JIA MpeKpallleHuA 3aMeTHO},, 
HON3yYeCTH, YACTHYHO HIM MOMHOCTbIO pasrpyxKaJivcb, a 3aTeM HarpyKaUc 
BTOPHYHO MO pasIMYHEIM WIA Kaxkoro oOpasya NyTAM. Bropw4Hoe Harpy2KeHH 
NpousBosusocb cTyneHaAMH. Ha Kako CTyMeHH HHTeHCHBHOCTb Npupalllenn 
Hallpsxkennit cocrapiata 0,5 +1 xI/mM*, mpoxowfeHve CTyMeHH 3aHMMaJ 


Pue. 4 Puce. 2 


oxouio 2 muH. [locate Kaxkou CTYNe€HM ONPeAeAJMCh MpupalleHHA KOMIOHEHT 
— 


JecbopMalun, BeM4uHa M HalipaBsenue BekTopa 69, sHayeHHe CpefHero JIA DaH- | 
HOH CTYNeHH Moya h u MHTeHCHBHOCTh Ag; BTOPHUHBIX MWlacTHYeCKHX Jedop- 
maui. Ilo pesybTaTaM MCHbITAaHUM MapTHM OOpasiloB Ha MJIOCKOCTH HallpsxKe- 
HHli CTpOWJIHCb TeoMeTpHuecKkne MecTa paBHbIx Ae; u reoMeTpH4eckue MecTa 


am 
papubix h, Hanpapmenua BeKTopoB 69 COMOCTABIIAIMCh C HalpaBJIeHHAMH HOp- 
Male K YKa3aHHbIM TeOMeTpH4YeCKHM Me- 
cTaM. 

Hekoropble pe3yJIbTaTbI OMMCaHHOH OOpa- 
OOTKH IipescTaBseHEI Ha puc. 1—3. Ha puc. | 
WaHbl YTeoMeTpwueckue MecTa paBHbix Ae,, 
MOcTpoeHuble 10 FonycKy 0,018%, aaa cuy- 
yaeB NepBHYHOrO Harpy2KeHHA TO NyTH o = 
=)V3t no 6, =15 kT /MM? wu mo caoxKubM 
MYTAM, 3AKOHYMBINHMCA TIpH Tex Ke 3Haye- 
HUAX 6) H To} HYMepallWA KPUWBbIX COOTBeT- 
CTByeT HYMepallMH MyTeH MepBu4HOrO Harpy- 
*KCHHS, IIPHBeCHHbIX Ha TOM %Ke pHcyHkKe. 
Ha puc. 2 JaHbl reoMeTpHyeckHe MectTa paB- 
HbIX h, MOcTpoeHHble WIA Clyyaes TepBuyqHo- 
ro HarpyxKeHHA pacTaruBaiouleH cusiol. | u 
I] —rpynmbl KpHBbIX, OTBeUaIOIMX 3Ha- 
YeHHAM 679, PABHBIM COOTBeTCTBeHHO 10,3 u 
26,7 «I/mM?. Kpuppie a osmyuenbl mpu 
h = 10* mv?/KT, Kpuppie 6 mpu h =2 - 10-4 mv2/KT uw KpuBsie 6 oTBeuaioT 
h = 10-? mv?/KT. Ha puc. 3 conoctaputensi reoMeTpHuecKHe MeCTa paBHBIX h 
(2 = 10-* mw?/KT) ain caryuaes NepBMYHOrO HarpyKeHHA MO CMOXKHbIM WYTAM 
(o603HaYeHHA KPUBBIX Te xe, UTO Ha puc. 1). Ha pucynkax B psqe TOueK cTpew- 


—> 
KaMH YKa3aHbl HallpaBeHua BeKkTopoB 69. Jima WHbIX CJly4aeB MepBu4HOrO 
HarpyKeHHA WIM MHBIX 3Ha¥eHHH Ae; uw h cooTBeTCTBy1ollMe TreoMeTpuyecKHe 
578 


‘MecTa, a TaKxKe pactoulOKeHHe BEKTOPOB 83 mo oTHOMIeHMIO K 3THM reoMeTpuye- 
‘CKUM MeCTaM MMeIOT XapakTep, AHAJIOPHYHBIN MpecTaBJIeHHbIM Ha puc. 1—3. 
; AHaJIM3 Pe3YJIbTaTOB MO3BOJM YCTaHOBUTb CJlesyroulee: 


% 


1. HanpaBuieHua BeKTOpoB ee) KaK IIpaBulo, C NpakTwyecKu JocTaTouHoOl 
‘TOUHOCTHIO OlpefesAIOTCA HalpaBJIeHHAMH HOPMaJieli K reOMeTpHueCKHM Mec- 
‘Tam papubix Aé;. OTKMOHEHNA OT HOPMAJIbHOCTH HECKOJIbKO pacTyT MoO Mepe 
“yAasleHua OT TOUKM OKOHYAHUA MepBuyHOrO HarpyxKeHHna. Teomerpuueckue Mec- 
‘Ta paBublx Ae; Ha 3HaUHTeNbHOM ANHHe OMW3KH K OKPYy2KHOCTH, HO OHH, OCO- 
OeHHO B CJly4ae MepBHYHOTO Harpy2KeHHA NO CMOMRKHOMY MYTH, He MOsMarorca wa 
BCeM HX MpOTAKeHHU ONMCAaHMIO OovIee HJIM MeHee MpPOCTbIMU YpaBHeHHAMH, TO 
'SaTPYAHACT MpakTHYeCKOe HCHOMb3OBAHHe YKA3AHHLIX TCOMETPHYeCKHX MeCT. 

oe Teomerpuueckue MeCTa PpaBHbIX fh BeCbMa OJIM3KH K OKpy»xHocTsM. LlexT- 
Pbl 9THX OKPy2XHOCTeH CMeLIEHbI OTHOCHTeIbHO Ha¥asa KoopfquHaT. Hanpasse- 

Ef 
‘HHe BeKTOpa p CMeLCHHA WeHTpa MPpHMepHO ONpefesAeTCA OTHOLICHHEM KOMIIO- 


> 


‘HEHT MepBHYHOH MacTHYecKOH epopMaluu, a MOfyJb BeKTOPpa p 3aBHCHT 
‘TObKO OT 3Ha4eHHA A, OTBeUaIOlerO JAHHOM OKPYXKHOCTH, H He 3aBHCHT OT HC- 
“TopuH Harpyxkenua. Panuycrt R oKpyxXHOCTeH He 3aBHCAT OT XapakTepa IlyTH 
TI€pBHYHOTO HarpyXeHHA H OMpPeeAIOTCA JIMIb COOTBETCTBYIONIHM 3HAYeCHHeM 
‘fh M WHTeCHCHBHOCTHIO HAaNpwMKEHHH 6), NO KOTOPOH AOBOMNOCb MepBuyHOe Ha- 
Tpyxxenuve. Ha ocHoBaHHH SKCNeEPMMeHTAJIbHBIX JAHHbIX Ppa3MepbI MH MOJIOMKeHHe 
‘OKPyXHOCTeH paBHbIX fh MoryT ObITb OMpeeseHbl U3 ypaBHeHH 


phe Luan oi gee pies 
Po = he Pye = Ve, ; (3) 

R+B bt 
b= ak | oe Pac ae 4 
Sip + B (4) 


THE Po H p,,. — COOTBETCTBYIONIMe MIpoeKUM BeKTOpa p; a, k, A, B, D — no- 


CTOAHHbI€, H3 KOTOPHIX au k OpeseAIOTCA H3 OlbiTa Ha JO60e MepBuYHOe Mpo- 
NOpWHoHaIbHoe HarpyxeHue (cM. dopmysty (2) u A, B, D — u3 aByXx oMmbiToB 
a BTOPH4UHOe Harpy KeHve, OTKJOHEHHA SKCICPHMEHTaJIbHBIX TOUeK OT OKPY?K= 
HOCTeH, MOCTPOeHHEIX MO ypaBHeHuAM (3), (4), He MpeBbluuaioT + 4%, 
—_ 


3. HanpaBaeHua BeKTOpoB 69 CHCTeMaTH4eCCKH OTKJIOHAIOTCA OT HallpaBuJie- 
HHH HOpMaJieH K OKPyXXKHOCTAM paBHBIX A. ONHAKO 9TH OTKIOHeEHHA (B cpeaHeMm 


‘6—7°) auUIb HeMHOrUM OosIbUIe, YeEM H3Me€HEHHA HallpaBJIeHHH BeKTOPOB 83, 
OOyCJIOBJICHHbIe BIMAHWeM XapaKTepa BTOPH4HOrO MYTH, H HM B OovIbILIMHCTBE 
culyuaeB MOXHO IpeHedpeub. 

4. [aa pacueta omkuflaemMblx MlacTHueckux JepopManuh no dopmyue (1) 
JOCTaTOUHO pacnoslaraTb JIMIb CeMeHCTBOM OKPy2XHOCTeH paBHbIX fh, nocTpoe- 
He KOTOPbIX NO ypaBHenuaM (3), (4) TpeOyeT 3HaHHA YNOMAHYTHIX 5 MocTOAH- 
HBIX H HallpsKeHHO JepopMupoOBaHHOrO COCTOAHHA MaTepHasla Mocwe NepBu4- 
HOrO Harpy?KeHHa. 

IIlpopepouuble OMBbIThI, pe3yIbTaTbI KOTOPbIX CONOCTABIAJIHCb C pesybTATaMH 
YHCJIGHHOrO HHTerpupoBanua cbopMyuib (1), MpoBoy_uBUeroca Cc HCMO/b3OBaHHeM 
OKPy2KHOCTeH paBHbIX h, NOCTpOeHHEIX NO ypaBHeHUsAM (3), (4), H Npeqnouoxe- 

<> 


HHA O HOPMaJIbHOCTH BeKTOpOB 69 K STHM OKPYy2KHOCTAM, MOKa3aJIM, YTO KOMTMO- 
HeHTHI OXKMMaeMbIX Ha 3aaHHOM MYTH BTOPHYHOFO HarpyxKeHHA MWlacTHYeCKUX 
TeopMawuit MoryT ObITb IpescKa3aHbl C TOUHOCTHIO Jo 8—12%. 

PaGota Josoxwxena Ha I Bcecoo3HoM cbe3ye 10 TeopeTHYeCKON H MpHKaqHOH 


MexaHuke B aAHBape 1960 r. 
Tlocrynuso 
13 VIII 1960 
IIMTHPOBAHHASA JIMTEPATYPA 


1W. Prager, J. Appl. Phys., 20, Ne 3, 235 (1949), 7 10.HW. Aru, O, A. lume 
Mapes, JAH, 119, Nel, 46 (1958). oH. Me Matpaxus, 10. MH. Sra, AAT, 
135, Ne 4(1960). 4 10.H. Aru, O. A. Hummapes, Sap. 1a6., Ne 10, 1243 (1958). 
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Hornagn Anafemun HayK cCCccpPe 
1961. Tom 139, Ne 3 


TEOPHA YVIIPYTOCTH 


10. A. AMEHSAJIE 


O CHCTEME YPABHEHHH B 3AXAUE H3PMBA KPYFJIOrO 
NPHSMATHUECKOLO BPYCA C JJIJIANTHYECKHYM HECOOCHDbIM - 
OTBEPCTHEM 


(IT pedcmaeaeno akademuxom H. HW. Mycxeauweuau 9 III 1961) 


B cratee (+) petlieHe 3aqaun nonepeyHoro u3ru6a Kpyrvioro IpH3MaTHYeCcKO- 
ro Opyca C€ 9SJJIMNTHYeCKHM HECOOCHBIM OTBEPCTHeM CBeeHO HeNOCpesCTBeHHO 
K GeCKOHEYHOM CHCTeMe JIMHeHHbIX amreOpamuecKHuX ypaBHeHHH. TocseqHt010 | 
ylallocb 3®eKTHBHO pelIMTb Mp OTHOCHTebHO OIM3KHUX TpaHHax Moneper- | 
HOO Ce4eHHA Opyca. OTa CuCTeMa 3JleCb H3y¥eHa HM YCTAHOBJICHO, UTO OHA KBa3H- 
peryJApHa JIA MOObIX OTHOCHTEIbHBIX pa3MepOB MomepewHoro CeveHuA H BION: | 
He peryJApHa JIA BeCbMa OJIM3KHX OHA K Apyrou rpanul cevenua 6pyca ul 
NOCTATOUHO BHITAHYTOFO 9JMHNCa (OTHOMeHNe Momyocel paBuHo */s). 

1. TlogcrapumM B ycmoBue (2) craTbu (1) BMecTo @ (f) ee BLIPamkeHHe U3 (3) 
C yu¥eTOM Bua OTOOpaxariouleh dyHkuun (4); Tora Ha OKPyKHOCTH Y payMyca | 
p > 1B naocKocTH € NowlyuHM HeKOTOpoe paBeHcTBO. M3 Hero MouyyaeM rovio- 
Mop®uHyio BHe Y, BKJIO“aA HM OecKOHeYHO yasIeHHy!O TOUKY, alee 


PO= mnie O[: & 4 <p ena aes P3 Ete Sate (1) 


rye Yi — KpHBax B TviocKocTu C, ABJIAIOWaAcA OTOOpaxKeHHeM OKPy2KHOCTH | 
Li, ee OOxOX BeleTCA B HAallpaBJIEHHH MpOTHB YaCOBOH CTpeKH. CMbICJI OCTAIb- | 
HbIX OOO3HAYeHHH yKa3aH B cTaTe (?). 

YMHOXKHM Oe uacTH paBeHcTsBa (1) Ha (201i) R™t-(™-} dt, mpeqnosaras TOU- | 
Ky € JlexkKaimel Ha yi, H MponHTerpHpyeM No okpyxuHoctTH L1. Iloce HeKOTOpBIX | 
IipeoOpasoBaHui Nowy4uM | 


c= 


= a OM gy 9) | 
rain °F dt. (2) 


Utoop Halitn CyMMy MosyJei Koa:pPUUHeHTOB gz, CucTeMbI (17), Nomy4eH- 
HOH B cTaTbe ('), B JIOOOM ypaBHeHHM CHCTEMbI paCCMOTpHM @yHKIMIO TMapa- 
MeTpa % 


= >) | dem| x*. (3) 
k=1 
Mpbl TloJlyuHuM ee, TOsIOXKUB B CYMMe, COfepxKatlelica B (17), 
Be = (—A)™ikuts By = (— i)™(— in), 
TaK Kak Ha OCHOBaHHH cbopmyu (14) u (17) m3 (*) umMeem 
ae = (— eae aes is Drm = (+ 1)* (— ue Frm |. 


_ SamenuB B pasioxeHuu Pypbe Aaa w (f) CooTBeTCTBeHHO KosppHIMeHThl 
B, Ha (— i)™ (ix)* nu By, Ha (— i)™ (— ix)*, OynemM uMeTb 


int ; 
w(t) iB eee eee 


i 


_ Hlogctapaaa 270 Buipaxkenve Qa pyHkuan  (t, x) B BEIpaxenne (1) u oT- 
OpocuB B HeM CBOOO,HbIe WieHbI, OyeM uMeTb: 


GAC, 6) i TG, peer Ta (CX). (4) 
Syecb 


201 R-+ ixt t—1ixR 


ee ices 


V1 
sep ener le GS ur (iat | imR p2ds 
(C, ) Q0i \ (afm =) o” (£ — p?/ 6) 
B /1 (€, %) nepBoe cilaraemMoe MOgbHTerpabHOoli (byHKUMH paBHO 
ixt 4 

RAS s (Gt) a (5) 

U3 Buga oToOpaxaroulet dbyHkunn (4) us (‘) Haxoqum, uTo 

int ; Ro 


R= ixt et poets Axi (5 — 61 (%)) (6 — 5g (x)) ” 


nie R—xe= V(R— xe)? — 4A? 
1,2 ee onA 
_ TouKa 0, (xX) WexKUT BHe Y;, a TOUKA O, (x) MEKUT BHYTPH Y, OTOOparKarolleli 
SJIJIMTIC. 
Takum oOpa3oM, BbIpaxenve (5) uMeeT IpocTble Momochl o = 0, (x), 0 = 


= 0, (x), 0 = Ono = 1/E, u3 Hux MoMoc Oo = Oo, (x) JeKUT BHE y,, a OCTAIIb- 
HbIC MOJIOCLI JI@KAT BHYTPH 1. 


Bropoe cularaeMoe TOH Ke NOAbLIHTerpasIbHOH (PyYHKIHH TAaKOBO: 
a 1 
t—ixR o(66+1)~ (6) 


M3 sua (4) u3 (1) Haxoqum, 4TO 
ixR = inRs 
t—izxR ~— A(s—os(x)) (6 — 54 (x)) 


rye 


— (e— xR) + V (e — xR)? — 4A? , 
O34 (0) = EAE ee i 


O6e Touku Os (x) uO, (%) JexKaT BHYTpU y,. Takum o6pa3om, BbIpaxKeune (5) 
BMEeT MPOCTble MOJIOCLI O = Os (x), 6 = 04 (xX), 0 =O nH o = — 1/E, koTopbie 
J@EKAT BHYTPH KPHBOH y,. 

He MeHaAad 3HaveHHA HHTerpasioB, MO 3HAKOM KOTOPbIX COfepxaTcaA (5) u 
(6), MoxKHO B TlepBOM H3 HHX B3ATb 3a KOHTYP HHTerpHpOBaHHA KPUBYW Yj’, 
WeIHKOM JIexkalllyio BHYTPH KPMBOH y1 H JOcTaTOWHO K Hel OM3Ky!0 (TaK Kak 
NOMOC O, paciowoxKeH BHe y,, a OCTAJIbHBIe: 0,,0 = 0 uv o = — 1/6 aexat 
BHYTpH Y;), BO BTOPOM Ke HHTerpaJle 3a KOHTYP HHTerpHpOBaHHA MOXKHO B3ATb 
KPHBYIO Y,;", OXBATbIBAIOILYIO \,, TAK KaK BCE MOVJOCHI MOALINTerpaIbHOH (PyHK- 
UHH Jle@KaT BHYTPH Y,. 

2. Temepb 3aliMeMca BbIYHCJICHHeM TOJLY4eHHbIX TAKHM OOpa30M HOBbIX HH- 
TerpaJlOB, NpeABapUTe/IbHO MepeliiA B HUX K Mpefedy pu % — 1 (4TO BO3MOxK- 


HO, MOCKOJIbKY Ha KPHBBIX y, HY, Mofymb |¢| = R). Yuurewas, uro BrTopoli 
M3 MHTerpasioB paBeH HYJIO (TaK KaK BCe MOMIOCHI erO NOALIHTerpasIbHOH (pyHK- 
WMH JIeKAaT BHYTPH Y,), OyeM HMeTD: 


;\m R 1 
1G 1) = ( t) VR—e2—4A2 ae 


rye 


Ree V (Ree a> 


O12 = 2A 
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Avasiornuyvo Haliyem 


In (t, 1) =(— = 2 


V(R—=ep— 4A ib + pm 


Toncrapaaa sHauenua J1 (6, 1) u J2 (C, 1) B (4), Nonysum 


‘ bs ate: R 4 p 
CO) =- 0" yeaorlagr tare) 
Tlanee o6e uactu (7) yMHoxKUM Ha (2ni)-+t™—-1 R-™ dt wm MpounTerpupyeM 
no okpyxuocTu Li. Tora NoswyyuM BbIpaxkeHue IIA WHTerpasla, BxXoLallerof 
B (2), B KOTOpOM (pyHKuus @ (f) 3aMeHena Ha Q" (C, 1); OOo3Ha4¥aa 9TO BbIpaKe- 
HHe Yepe3 f,, (1), SOyqeM UMeTB: 


s Ne R DO ee ae eae eee 
fA) ees) Wear ae mm) (oar Teer le 


Tlepeiiqa mpu nomony oTo6paxKarouleH dyHkuuu (4) u3 (?) K MepemMeHHOH | 
HHTerpupOBaHHsA O BMéCTO t HM YYHTHIBAA (OPMYVIbI pasJIOx%KeHHA OMHOMA, OKOH- | 
yaTeIbHO IIpHXOAUM K COOTHOLICHHIO 


m—t1 1 
= acim lel TG HO 6 
re BBeJeHb! OOOSHA4eHHA 
B(v/2) B(v/2)—1 
H, (0,9) = Dy CPT sata (0, 5.) — Dy CHT ra», (9 4); 
mpHyem eu a 
Tn (p, 0) = = +(£)". 
3necb 6, = — oui, E (v/2) — nanOompumee uetoe, coxepxaiteeca B v/2. 
V3 (14) us () uMeem 
Lan ea (: apt i ° | 


B mpapoi uacTw nocweqHero HepaBeHcTBa He (UrypHpyeT MHeKc Nn, MOSTOMY 
9TO H€PaBeHCTBO CpaBeLIHBO Ia mMoOOoro n. 
Ha ocnosanuu (17) u3 (7) nomwyuaem 


| dum + dam |< (AY DY ten | + [Bin 


n=1 
C Apyrol cTopount, 


k 
[Men | IBin <() Cd +) AYick <1 + 0%) (SY. 
1 ky=0 


Takum o6pa3om, 


m 


| Gem + dam | <p (BRAVE SY (1 + oP): 


n=1 
3TO JOKASbIBAeT SAKOHHOCTh Mepexoga K lpesety upH x — |, T. e. 
lim fin (4) fm (1); 


Tye fr, (1) ompegzenaetca no “bopmyze (8). 
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OueHkKa JIA BeIHUMHEI Ff», (1) “3 opmysEI (8) OyneT 


ie (1) 
A 


¥ Te1oa 3aKs0uaeM, UTO cucTeMa (17) us (4), MocKompKy ~ 


ation 


“ < 1, scerga aB- 


_ aseTCst KBa3HperyJIAPHOH. 
Cymma Mofyei Kosdppunventos cuctempl (17) u3 (1), ecu ee MpHBecTH K 

| HOpMaJIbHOH cbopMe, OyyzeT paBHa: 

a r | A 


ale en 


ee eed 


ee tee ay 


BpWIH MoOsCuHTaHbI H CBefeHbI B TAG/HILy BeMMYHHBI fm (1), Tm (1), rp (1) 
(IH OTHOCHTeEIBHEIX pa3MepoB ceveHHA p = V1.5, /R=0,5 u A/R= 
= */y5 V6: 
m 1 2 3 4 5 6 7 8 9 10 
m (1) 0,7631 0,4755 0,3260 0, 2366 0,1781 0,1374 0,1080 0,0860 0,0693 0,0563 
r*, (14) 1,5777 41,4199 1,2779 1,1501 1,0351 0,9316 0,8384 0,7546 0,6791 0,6112 
rene hy 0.7379 0.4463 0.3144 0.2209 0,1668 0,4292 0,1049 0,0846 0,0659 00538 


-we ernie a a 


V3 sto Ta6mMubI cilefyeT BIOJIHE PeryAPHOCTh CHCTEMBI JIMHEHHBIX aJl- 
re6pawuecKuX ypaBHeHHli iad BecbMa OIM3KUX OfHa K Apyrol rpaHui ceye- 
‘nua Opyca (KuBaA TOMMMHA cocTaBaeT 0,1 payuyca OKPy2KHOCTH) HM JocTa- 
‘TOUHO BLITAHYTOFO J/IuMICa (OTHOLIeHHe MOyoceli paBHo 1/5). 


VucrutyT MaTeMaTHKH HW MeXaHHKH Tlocrynuuio 
Axajlemuu Hayk Asep6 CCP 2 III 1961 
UMTMPOBAHHAA JIATEPATYPA 


1710. A. AmMeu3azge, JAH, 122, Ne 3 (1958). 270. A. Ameusa Ze, IIpuknagua 
MexaHika, UM AH YCCP, 7, s. 4 (1960). % 0. HW. Wepmanu, Mpuka. matem. u mex., 
17, Bs. 4 (1953). 410. A. AmMeu3aze, MaxenepH. xypH., Ne | (1961). 
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Woxrnaagn AkawqemMun nwayr CCCP 
1961. Tom 139, Ni 3 


®HSHKA 


Unen-koppecnonyent AH CCCP JI. ©. BEPEWJATHH, A. A. CEMEPYUAH 
uC. B. NOMOBA 


MV3MEHEHWE JQJIEKTPMYECKOPO CONPOTHBJIEHHS HPASEOAUMA | 
_ AMCIPO3SHA, SPBUA WM WTTEPBUS WO WABJIEHWA ,250 000 KP/cm? 


Hactoamian padora ABJIAeTCH MposoJuKeHHeM paOOTLI TeX %Ke aBTOPOB 
(-*) TO HCCeOBAHHIO H3MeCHeHHA S/IEKTPHYeCKOFO COMpOTUBJIeHHA’ MeTaJJIOB 
IPH BbICOKHX JaBJIeHHAX. _ 
_ Ha puc. | npegzcrapmeno u3sMeHeHHe 2JIeKTPH4eECKOrO CONPOTHBJIEHHA pa3seo- 
Juma R/R B 3aBUCHMOCTH OT aBJeHHA, Te Res — sJleKTpH4eCKOe COMPOTUBJe- 
‘nue ipaseoguma npu P = 25 000 kI/cm*. 3Hauenve Ros IpMHUMaeTCA 3a HAUaJb- 
HOe, TaK KaK IIpH Ooslee HH3KHX aBJIEHHAX MpOUCXOUT CHJIbHOe H3MeHeHHe 
‘QUeKTpHYeCKOTO COMNPOTHBJIeHHA OOpa3ia 3a 
cueT H3Me€HeHHA TeOMeTPH4YeECKHX pa3sMepoB, KO- 40 
Topoe OOYCJIOBIeHO BLITeKAHHeM BelllecTBa, Ie- | 
pefarollero JaBseHue, U3 paOouero OOBeMa Ka- 
Mepbl. OOpa3el, 1paseoquMa Ob BbINNIeH B 
Bue WHIMHIpHKa ANHHOK 8 MM WH JMaMerT- 
‘pom | mm (cTemeHb 4HCTOTbI MaTepHala cM. go 
B Tau. 1). j 
Kak BuHO 43 KpHBOH, IpHBeseHHOH Ha puc. |, 
‘QJIeKTpM4ecKOe  COMpOTHBJIeHHe Mmpa3seo,quma 
B J\Mama3oHe JaBeHuh 25000 —100 000 KI/cm 
usMeusetca Hua 21,7%, mocTurad MMHUMyMa 
mpu 100 000 xI/cm?; 3atemono magaet (cKauKo- 96F 
oOpasHoe H3MeHeHHe IJIEKTpHYeCcKOrO COMpOTH- 
BJIeHHA MeHbitle 1%) u 110000150 000 kI’/cm? 


el ee eee Coen ae ae 
BO3pacTaeT, Wocwe vero CHOBa Me JICHHO 6) 50 100 150 200:10%xf/em2 
yYMeHbilaeTcA C JaBJIeEHHeM. VMsmenenHe 9J1eK- pes 
‘TpuueCKOTO CONPOTHBJICEHHA WpaseoqHMa dHa- Puc. 1. MsmenenHue 9eKTpHue- 


JIOTMGHO USMeCHCHHIO 3JJICKTPH4YeCKOTO CONpo- CKOFO CONPOTHBIeHHA Mpaseotuma 
THBIeHHA JaHTaHa (°), 4TO, MO-BYAMMOMY, 
O6YCJIOBIEHO OMMHAKOBBIM THIIOM KPHCTaJIMYeCKON pellleTKH (rekcaroHaJIbHasl). 
Vismenenve SuleKTpuyeCKOrO COMpOTHBAeHUA WepuaA C TaBseHHeM (KyOuueCcKaA 
TpaHeleHTPHPOBaHHad pellleTKa) UMeeT COBeplieHHO Apyroi xapaktep. Ilo-Bu- 
AUMOMY, IipaseoquM, Kak HU JIAHTaH, IipeTepmeBaeT TlouUMOpdHoe MpeBpaulenue 
pu apsenuu 100 000 KI/cm. 
Ta6auna 1 
Cofepxanue mpumecel (B Mpomentax) 
Pr (TIP-1): La,O3 0,2;€SmgO3 He o6n. uyscrB. 0,41; CeOz He OOH. 4yBCTB. 0,4; 
Nd,O3 we o6H. uyscts. 0,1; Fe 0,008; Ca 0,011; Cu 0,003 
Dyietnpe 3. 0,35; Fe 0,007; Cu 0,05;.Ca 0,033 
Er (EPM-1): = p. 3. 0,09; Ca ne o6H. uyscrs. 0,02; Cu 0,025 
t Yb: Lu we o6H.; Tu ne 06n.; Er 0,01; W ue o6n.; Fe 0,003; Ca 0,005 


Vismenenve 3/leKTpH4eCKOrO COMPOTHBJeHHA Mpaseouma Obiwlo UCCcJIeqOBaHO 
Bpumxmexom (*) go 100 000 xI’/cm?; um Ono HalieHoO, YTO MHHUMYM 9SJIeKTpH- 
yeCKOro CONpoTUuBeHUA JexKuT pH 80 000 KI/cm?; sTo pasmmuve B MOO*KeHHAX 
MMHUMYMOB, Il0-BUJHMOMY, CBA3aHO C pa3/IMYHOM CTeMeHbIO YMCTOTHI HCCJe1O- 
BaHHbIX OOpa3iloB. 

Ha puc. 2 npuBegqeno u3MeHenve 9ieKTpH4ecKoro conpoTuBeHHA R/Res 

_ AMcmpo3ua c JaBseHveM. OOpasell Obi BbINHJIeH HM HMeJI Te 2Ke pasMepbI, ATO 
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o6pasen mpaseoquma. Kak BUqHO M3 KpPUBOH, S/leKTpH¥eCKOe COMpOTHBMEHH 
MUcnpo3suA MpOXOAUT Yepes MHHMMYM IIpH LaBseHHH 75 000 KI/cm?, 3aTeM BO3-) 
pacraet (puMepHo Ha 0,5%) u Aambile MayaeT C JaBMeHHeM NOUTH JMHEHHO, 


10 10 

09 Og 

os » 

N ay 

< S 

08 in 08 . i 

0 $0 100 150 200°10°xf/cnt gn M50 i 100 150 200-10°x/em?: 
p— —- 

Puc. 2. Usmenenne siextpnuecKo- Pue. 3. M3menenne 9ulekTpHue- 

ro COMpOTHBIIEHHA THCnpo3ua CKOrO COMpOTHBJIeHHA SpOHA | 


H3MeneHve 2JIEKTPpHYeCKOrO COMPOTHBJICHHA JHCIpO3HA aHaJIOTHYHO H3MeHe- | 
HHIO QICKTpHYeCKOrO COMpoTHBJeHHA HeoguMa (°). Jjucnpo3suH uMeeT rekcaro- | 
HaJIbHy10 pellleTKy MIOTHOM yNaKOBKU. CTeleHb YAHCTOTHI HCCJIEOBaHHOrO OOpas-— 
Wla_UpuBegena B Tabu. |. 

Ha puc. 3 MpHBeqeHo M3MeHeHHe dJIeKTpH¥ecKoro conpoTuBeHHA R/Res 
apoua c JaBsienuem. [eomerpHueckve pa3Mepbl H CiocoO MpHroToBJIeHuA OOpas- 
ila Takve Ke, KaK QA AUcnposua uM Mpaseoqu- 
Ma, CTel@Hb YHCTOTLI TpHBefena B Tad. |. 
QNeKTpHYeCKOe COMPOTHBJeHHe SpPOUA IMaBHO 
TlaaeT C JaBseHHeM H He HMeeT OCOOeHHOCTeH 
B HCCJI@lOBaHHOM Avama3zone JaBJleHui. 

Bowpiloh HHTepec MpecTaBJineT H3MeHeEHHE 
3JIEKTPHYeCKOFO CONPOTHBJIeHHA HTTepOua (cM. 
puc. 4). B quana3oHe JaBeHui oT 25 000 to 
50 000 kI’/cm? compoTuBjienve uTTep6ua Bospa- 

0 50 100 150 20010%Icm?  craer nour na 50%, JocTuraa MaKcuMyMa pu 

aren 50 000 kI’/cm?, 3aTeM pe3kKo Majaet (a1eKTpuye- 
Puc. 4. Yismenenne aneKTpHyeCKOTO — CKOe COMpOTHBJIeHHe yMeubulaeTca B 10 pas TIpH 

SP cee yT Rea Re BospacTaHun JaBienua Ha 10 000 KI/cm?) u qa- 
Jiee MOUTH He H3MeHseTCH C JaBMeHvem. HecomHeHHo, 4To mpuH P = 50 000 
KI /cm? urtepOul mpeTepneBaeT NOJHMOpdHoe MpeBpallenue HOO UMeeT 92JIeK- 
TPOHHbIM Tepexog. 

MtrepOuii umeeT KyOuueckylo rpaHelleHTpHpoBaHHy1 pelmleTKy. MutTepecno 
OTMETHTb, ITO AHAJIOTMUHbIN THI W3MeCHEHHSA SJIEKTPOCOMPOTHBJICEHHA MMeeT 
wepul (°), Takxe OONaqawlulNh KyOuuecKoH rpaHelleHTpHpOBaHHOH pelleTKOH. 
CremeHb U4HCTOTHI UCCeqOBaHHOrO oOpa3la MpHBegeHa B Tab. 1. OOpaser 
ObIJI BLIaBJIEH Yepes (puJIbepy WH HMeJI Te Ke pa3Mepbl, YTO H OOpPasbI ONNCAHHBIX 
BHIILe MeTaJJIoB. Bce u3MepeHHA ObWJIM MpOBeeHbI IIpH KOMHATHOH TeMMepatype. 

B mocimelyiomiux padoTax aBTOpbl IpofosKaT MccemOBaHve HM3MeHeHHA 
SJIEKTPHYeCKOFO COMPOTHBJICHHA JIaHTAaHHOB MoX aBJleHHem. 

VWucrutyT (ju3suku BEICOKHX NaBseHHi Tloctynusio = — 

Axagemun Hayk CCCP 31 III 1961 
IWMTHPOBAHHAA JIATEPATYPA 


1jJl.®. Bepemaruu, A. A. Cemepuan, H.H. Ky3uu,C. B. Tlonosa, 
TAH, 136, Ne2(1961). 271.0. Bepemarun, A.A. Cemepuau,H.H. Kysuu, 
C. B. Tlomosa, JAH, 138, Ne 1 (1961). ° JI. ®. Bepemarun, A. A. Cemep- 
qgau, C. B. Tlonosa, JJAH, 188, Ne 5 (1961). *£P. W. Bridgman, Proc. Am; 
Acad. Arts and Sci., 1952, 81, 165 (1952). 
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R/Ros 


Woxaann AkagemMun nwayr CCCP 
1961. Tom 139, Ne 3 


E. A. HOBHKOB 
gO PIYKTYAUH AX IJIEKTPOHHOHW TJIOTHOCTH B HOHOC®EPE 
(IT pedcmaeaerto axademuxom A. H. Koamoeoposoim 18 ITI 1961) 


; PU3BHKA 


1. Byqem paccmMaTpuBaTb TypOyJleHTHbIe GbslyKTyallMu 3/IeKTPOHHOH M0T- 
‘HOCTH ((). 9. 0.) B HHKHEeH NOHOCHepe (TOUHee, To BEICOT ~ 110 KM, rye 4acTo- 
‘Ta CTOJIKHOBeCHHH HOHOB C HelTpaJIbHbIMH YaCTHIaMH elle BeMKa MO CpaBHe- 
‘HHIO C HX JapMOpOBOH YacTOTOH BpallleHHA B MarHUTHOM Movie Semin). Typ6y- 
WIeHTHOe ABWXKeHHe Ta3a B HMAKHEli MOHOCPepe MOXKHO MpemNOMaraTbh MOKAabHO 
‘M3OTPOMHBIM, TaK KaK MarHHTHOe Tole He OKA3bIBaeT Ha HeFO CYLLeCTBeEHHOFO 
‘Buuanua (*), BMecte c TeM MeTOJOM paCCeAHHA YJbTPaKOPOTKUX PaMOBOMH 
OblIO OOHAPy2KeHO, YTO MeJIKOMACLITAOHBIe (p. 3. Il. CHJIbHO BbITAHYTI BAOJIb Ha- 
TpaBsIeHHA MaTHUTHOFO MOA, MpW4eM CTeMeHb AHH3OTPONHH YBeMMYMBaeTCA TO 
Mepe YMeHbIMeHHA JVJIMHbI BOJIHEI, T. €. MACLUTAOOB COOTBETCTBYIOINUX (pulyKTya- 
wut (7). B (°) Opi chemaH BEIBOZ, YTO MOKaJbHO M30TPONHAaA TypOyJIeHTHOCTb 
‘He MpuBOMUT K op. 9. 1., O6MaaroulMM TaKOH aHH3OTpOMHeH (HECMOTPA Ha cylle- 
CTBCHHY10 POJIb MATHUTHOTO MOJIA B Mpolecce BOSHHKHOBeHHA ¢p. 9. .). OHaKO 
TakOH BbIBO] HaM lpefcTaBsiaeTCA HeBepHbIM. JjeN0 B TOM, 4TO paccMOTpeHHe 
'B (°) BeOCb TOMbKO JIA MactuTa6oB, MHOrO GOOJIbIIMX BHYTpeHHero MaculTa6a 
TYpOyJIeHTHOCTH Ao = e-'« vi (4) (@ — ANcCHNaNHA KHHeETHYeCKOH SHEpruH, 
paccuuTaHHadA Ha eNWHUMILy Maccbl ra3a, V — KHHeEMaTHYeCKaA BA3KOCTD), Tora 
Kak COnocTaBJleHve JaHHbIXx (7) c Ta6. | MoKa3bIBaeT, UTO pasMepbl AHH3OTPOTI- 
HBIX (). 9. M. COOTBETCTBYIOT HHTepBasy DHccunanuu (MopAAKa uM MeHbile Ao). 


Ta6Omauna 1 


3aBHCHMOCTb BHYTpeHHero MaciliTta6a Typ6yweHTHOCTH Ay OT BEICOTLI Z B HOHOChHepe 


'z,KM 0 60 70 807-90) 100 110 120 130 140 150 
eM 000-2 -1,9-40-2 4,5.101 1,5 5,2 1,9:401.6,0+40! 2,0-10? 4,9-107 1,4-10% 3,0-108 


Ta6n1. 1 nogcuuTana pu 3sHaueHuu e = 10° apr/r - ceK, HalijeHHOM M3 9KCrIe- 
PHMEHTOB NO OTPaxKeHHIO PaNMOBOJIH OT MeTeOpHEIX cJlegoB (°) *. Huxe pr 
YCTaHOBMM, YTO JOKaIbHO H30TPOMHAA TYPOyJIeHTHOCTS B HHTepBavle WUCcHTa- 
ILMM CO3faeT *P. 9. M., CHIbHO BHITHHYTHIC BAOb HallpaBJIeHHA MarHHTHO"O MOA 
Semsu. Kpome Toro, ciekTpatbuHy10 dyHKuHio *. 9. 1. (KoTOpad MponopyHo- 
HaJIbHa CeYeHHIO paCCeAHHA YJIbTPpaKOPOTKHX paguoBoH (°)) MbI BLIPASHM B 
‘MHTepBadie JUCcCuMalHu Yepes CIeKTPAJIbHY!O IVJIOTHOCTh KMHETHYeCKOH 9HEp- 
THU TypOyJeHTHOrO JBuxKeHUA raza. TakuM OOpa30M, OTKPbIBaeTCA BO3MOXKHOCTb 
9KCIepMMeHTAJIbHOrO H3yYYeHHA CIleKTpa TYPOYJIeHTHOCTH B MHTepBavle WuccuMa- 
IMM, 4YTO ABJIAeCTCH BECbMa TPyJHOM 3ayayeH B Ha3CMHBIX YCJIOBHAX BBUY Ma- 
JIOCTH Ao B HWKHeH aTMocdepe. B (’) Npeqwoxwena onpesetenHan (opMywa WA 
clleKTpa KHHeETHYeCKOM SHEP B MHTepBaJle WHCCHNALMH, KOTOPaA MOxXeT OBITb 
CpaBHeHa C JleTaIbHLIM 9KCMepMMeHTOM MO paccexHHHIO YJIbTpaKOPOTKHX paHo- 
BOJIH Ha @. 9. Il. 

2. YpaBHeHHe, OMMCHIBaIOlllee H3MeCHeEHHEe 3JIeKTPOHHOM TJIOTHOCTH B HOHO- 
ccepe, B BaxKHOM IIpeylebHoM cJly4yae (NpH a; = w/v;<1<a, = ,/V,) 


| Flauuuie (°) orHocatca xk 6oulee y3khomy AManasony BEICoT 80—100 kM, O4HAaKO & MeHHeTCA 
¢ BBICOTOM MeAJIeHHO NO CpaBHeHHO C V H BXOJHT B BbIpaxkeHve Aa A, B CTereHH 1/4, NOSTOMy 
Piers OTKOHeEHHe € Ha MOpAMOK He H3MeHHT KayecTBeHHO Tas. 1, 
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uMeeT BH (°) : 
of + (V7) N = AN = — 0, N(nrot v) (1) 
3necb N — nsoTHOCTh 9eKTpoHOB; N — cpeyHee 3Ha¥eHHe; V — CKOpOCTb 
JIBIOKeHHA fa3a; M — CMHMUHIM BEKTOP MarHHTHOrO NoOJA Semin; Y — Kooddu- 
IMeHT aMONTMOJApHOH Auddpy3sHn, NpHMepHO paBHbIt 2v *; w; H V; — COOTBET- 
CTBCHHO JIapMOpoBa YaCTOTa HM YacTOTa CTOJIKHOBeHHH HOHOB C HelTpaJIbHBIMH 
yacTulaMu **, wo, HV, — TO Ke Jia 2eKTpoHOB. YpaBuHenue (1) npHOmMKeHHO 
IIPHMe€HHMO B JMamasone BEICOT 80—110 km. 
MoxkHo pa3rpaHuuuTb JBa MeXaHH3Ma BOSHHKHOBCHHA TYPOYJICHTHBIX qd). 9. I. 
B woHocdepe. Tlepspri u3 HX CBA3AH C HaJIM4HeM BepTHKAaJIbHOrO rpayMenta 


cpequeli 31eKTpOHHO noTHocTH dN/dz u TypOyJeHTHBIM MepeMelHBaHHeM Ha 
(bone 9TOrO rpayueHTa, a BTOpOH — C MarHHTHEIM MoJleM SeMJIH, BJIMAHHE KOTO- 
poro B ypaBHeHun (1) yunTbIBaeTCA WICHOM B MpaBol wacTH. 3a MCKJIOUeHHeM 
3TOrO JONOIHUTeIbHOrO WieHa, ypaBHeHHe (1) mpelcTaBaseT co6oH ypaBHeHue 
KOHBeEKIMH HM Wuddpy3nu naccHBHOH MpuMecu. Bonpoc o cTpykType MeKomac- 
WTAOHBIX PJIyKTYaWMH MaccHBHOH MpuMecH B TypOyJIeHTHOM MOTOKe paccMaTpH- 
BaJica B padotax (°,°), re B ONpeeseHHbIX WMala30HaX BOJIHOBLIX 4YHCe OBI 
PpacCUHTaHbI CMeKTPbI JIA BYX MpeMebHbIX cayyaeB: R<v u kv (k — 


Kos punnent Audpy3suu). Mcnomp3ya pesysbTaTHt padott (’), MOxKHO Mpelio-— 


XKUTb Goslee OOULHH MeTO, pacueTa, KOTOPbI clipaBeqiuB upu k ~ v. (MerToy 
pacueTa H BBIBO] MIpHBeJeHHbIX HWKE GOpMy/ He OyAYT 3eCb aHbl 3a He- 
jlocTaTKOM Mecta.) 113 ypaBHenua (1) B NpeqnoNOKeHHU MOKaJIbHOH H30TPONHU 
TYpOyJIeHTHOTO MOJIA CKOPOCTH MOXHO MOJYYMTb Culefyrollee COOTHOMeHHe 
M@KILY TpeXMepHOH CMeKTpasIbHOoH dyHKuveH dp. 9. 1. M (p, w) W cheKTpasbHOH 
IWIOTHOCTbIO KNHeTHYeCKOH 9HeprHuH E (p): 


© (p, W) = ae W) + Be] PSL >); 2) 


3Yp? 
X12 = 2y(ANs)*;  f-(e) = of (L— pw’). (qe 1<a,). (3) 
Sylecb Pp — BOJIHOBOE IHCJIO; Drees KOCHHYC yirJla MexK]Y HalipaBJICHHeM BOJIHO- 


Boro BekTopa un; Ni — &. 9. 0., cBA3aHubIe c dN/dz; uepta o3HayaeT OcpeqHe- 
HHe B OOBIUHOM TEOPETHKO-BEPOATHOCTHOM CMBICJIe; PopMywa Aaa E (p) Wawa B 
(‘). [Lisa BeM4HHbI y, MOXKHO MpeWOKUTb CleWyiouly!o alnpoKcuMallnto: 


ny \2 
1 ho, (BY, (4) 
re h = RT/mg — ByicoTta OfHOpo_HOH aTMocdeppl (R — ra30Baa MOcTOSH- 
Has, 7 — aOcomoTHasd TeMMepaTypa, fl — MOJIeKyJIAPHBIM Bec ra3a,  — yCKO- 
peHHe CHJIbI TAXKeCTH); V.— CpeMHeKBapaTHuHOe 3HAYeEHHEe BePTHKAJIbHBIX TYP- 
OyJICHTHBIX TWyJIbcawHH cKopoctu. J|Ba cmaraemMblx B (2) COOTBeETCTBYIOT JBYM 
yKa3aHHbIM BbIllle MEX€HH3MaM BOSHHKHOBeHHA (p. 9. I., IPH4eM C yBeMYeHHeM 
BOJIHOBOFO YHCJIa BTOPOe CularaeMoe yObIBAeT ObICTpee, YEM TepBoe, T. €. CTeMeHb 
aHH3OTPONMH YBeJIHYHBaeTCA NO Mepe YMeHbIIeHHA MacuITaOoB d.lyKTyauui. 

U3 (2) — (3) Buyuo, 4TO cheKTpambHad dyHKUMA JOcTuraeT HaMMeHbIIMX 
SHaYeHHH pu |jt; ~ | w HanOombuIMx NpH » ~ 0. STO o3Ha4yaeT, YTO 9dVIeK- 
TPOHHAA IJIOTHOCTb MaJIO MCHACTCA BUOb HANpaBJICHHA MOJIA H CHJIbHO MeHAeTCA 
BIOJb NepMeHAHKYJAPHOrO HallpaBJIeHHA, T. €. HeOJHOPORAHOCTH BbITAHYTHI 
BIOJIb TOA. 

HcnouibsyA ypaBHeHHa, IpHBeseHHble B (°), MO*KHO B HHTepBaJle AUCCHNAaluH 
NOJYYUTb Oodlee OOULYIO (POpMyY Ny AIA MpOW3BObHBIX 3HAYeHHH NapaMeTpa GQ, 
KOTOpasd OTMHYAeTCA OT (2) — (3) BuAOM dyHKuuH f (w). YKaxKeM 3y}ecb HHTepec- 


* B HacTosulel 3aMeTKe MbI He YYHTbIBAeM AHH3OTPOMHIO aMOUNOAApHOH Audpy3HH, KOTO- 
pax MpoxABJIseTCA HauHHas c BEICoT ~ 100 Km. 


** B Vi BBeeH MHOMKUTeNb 1/2, YUNTHIBAIOWLHi, UTO HOH Mp CTOJIKHOBeHHH C HeliTpasbHon 
yaCTHUel PaBHOil MaCCbI MepeaeT eH TOKO MOJIOBHHY CBOell OTHOCHTeIbHOH CKOPOCTH. 
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HbIM NpesevIbHbIM Cyyal a, << 1 (HauuHad c 65 KM KM HMKe), AIA KOTOpOrO 


f (v) = ajo’ (1 — pn") (a, a <1). (9) 
V3 stoh dopMyb clleqyeT, ITO AHH3OTPONHBIe (p. 9. MI. pacmooxKeHbl Kpecto- 
o6pasHo Noy yrviom B 45° K novo. HackoJIbKo HaM M3BeCTHO, B AHTepaType Ta- 
‘KHe Clyuan He OMMChIBaIHCb. OTMeTHM, 4TO Ha TaKHX BbICOTAX AHH3OTPOMHBIe 
®. 9. 1. TpyHO HaOMOLaTb BBUAY MaJIOCTH HX aMIMVIHTyAbI (MaJIbIii MHOXKUTeIb 
je N) 5 

B (‘) Mpefckaspipaetca pesKoe yOprBanue E (p) B HHTepBadle Auccunayun 
MpHOMM3HTeIbHO MO 3aKOHY exp {—da (pAo)?}, Tae a— NocToAHHaA NopsyKa 
CQMHUUbI. YYMTHIBAA STO H H3JIOXKeCHHOE BbIIMe, MOMAKHO MPHUTH K CJleMyIOUleMy 
‘BHIBOAY. Ilo Mepe yBeIHYeHHA YACTOTLI paHOBOJH Ip pacceaHUN OT OJHOM u 
TOM Ke OOJAacTH HOHOCHeph (HIM pH yBeMYeHHU BBICOTHI paccenBarolleli 06- 
MacTH, T. €. YBEMMYeHHH Ao, WIA OAHOH HM TO %Ke YACTOTHI PaHOBOJIH) TOJOKHO 
‘BHaYaJe HaGIOLATbCA H3OTPOMHOe pacceAHHe, 3ATeEM AHH30TPOMHOe H MIpH asb- 
evlieM YBeIMYeHHM YaCTOTLI — pe3KHH clay HHTeHCHBHOCTH pacceaHHOFO H3- 
Jrywenna. 
_  Bbtpaxkato Onaroqapnocts A. C. Monuny 3a BHuMaHue K pa6otTe. 


Vuctutyt jusuKn atmocdephi TlocrymHsio 
Akaylemuu HayK CCCP 13 III 1961 


HUMTHPOBAHHASA JIUTEPATYPA 


1E. A. Hos kos, M3s. AH CCCP, cep. reodus., Ne 11 (1960). 2B. Nic 
J. Geophys. Res., 64, Ne 12 (1959). %1.D. Howells, J. Fluid Mech., 8, part 4 
> A: H, Koamorop.os, JAH, 30, No 4 (1941), §&J.S. Greenhow, E.L. N 
hel Giaceopiiys. Res., 64, Nel? (1959), © H. G. Booker, J. Geophys. Res., 64, 
Ne 12 (1959). 7 E. A. Hopuxkos, JAH, 139, Ne 2(1961), &§& GK. Batchelor, 
J. PliidiMechy. 5, part 1(1959). ® GK. Batehelort,J.Di Howe | lis; AyA. T owin- 
‘send, J. Fluid Mech., 5, part 1 (1959). 
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Jjoxnagn AnagemMuu nuayx CCCP 


he 


1961. Tom 139, Ne 3 


PH3HKA 


K. Tf. CTAHIOKOBHY 


OJHOPA3MEPHBIE AMMABATMYECKHE TEXEHHA 
YJIbBTPAPEJIATHBHCTCKOFO FA3A 
(ITpedcmaeaeno akademuxom H. H. Boeoatoboeom 4 III 1961) 
V3 o6mtux ypaBHeHHl pesJIATHBUCTCKOH THAPOAMHAMHKH MOXKHO MIpHHTH K | 


IBYM YpaBHeHHAM, OMMCbIBaIOIIMM peJIATHBUCTCKMe JBYXKeHHA Cpefbl, OOa- 
Jaioulve TOYeYHOM CuMMeTpHel (7): 


Ou ” 6u \ p NOD 1+u? dp oa, 

a ts Darran |e ieee ca inoue achbee? at (1) 
Olne Olng p Ou u Ou Nux boa 
do rae Or | UJ | PY S | ives har (2) 


3flecb wu — 4-cKopocTb; u = a/c 1 —a?/c?, rhe a@—oOObluHad CKOPOCTD; 
p — aBueHve; & = pc? — NNOTHOCTb 2HeEpruu (p — MJIOTHOCTb cpedbl); ds = 
=cdtV 1 — a*/c — unteppan; N = 0; 1; 2 cooTsercrseHHo JIA Ml0cKuX, 


IMJIMHIpHuecKHX u ccbepwyecKku xX BOVIH. 
IIpu usydeHuu afMaOaTuuecKHX TeYeHHH CpeLbl B PeJATHBUCTCKOM cJly4ae 
K 9THM ypaBHeCHHAM Halo JOOaBMTb ypaBHeHHe ayuaOaTHuHOCTH: 


Os Os 
are ate (2) 
re S — S9HTpOnHaA. 
B calyyae ypaBHeHHa COCTOAHUA 


po’ = A(o), (4) 


rye Uv — YJebHbI OObeEM, MBI OyeM HMeTb 


e = cB (0) pve +P _, (5) 


mipuuem f (co) = A—/ (co), nostomy sv =c* + po/(k — 1). YuntTsipaa sty 
CBASb MexkLy &, A (6) up, MoxHo (3) HaNHcaTb B BUI 
cael (le OP CERES 
ip \as + a Ga 
Cuctema ypaBuennit (1), (2) u (6) nomHocTbIO OnuChIBaeT aMNaOaTHYeCKHe Te- 
YeHHA PeJIATHBUCTCKOrO rasa. 


SaMeTHM, 4TO IPH 3TOM UHCO uacTH B eLuHNEe OObeMa n ~ 1/v H UMeeT 
MeCTO 3€KOH COXpaHeHHA 4HCa YaCcTHLL: 


Olng d|nv Ou u Ou Nu 
at ata arr ete heist ana mph (7) 
mpuyem dinn = —dlnvu=dIn 0/(14+ p/pc). B cayyae yaprpapenatu- 
BHCTCKOrO rasa 
p=(k—l)e, (8) 
590 ; 


rie k = */3, ofHaKO AIA OOWIHOCTH POPMaMbHOTO PeleHHA MbI CBASb MeKILy 
p 4 © TullleM MMeHHO B Buse (8). IIpu stom ypaBHeHue (6) BbIMOHAeTCA Tox e- 
cTBeHHO. YpaBHeHue (4) Mo-rpexHemMy uMeeT MecTo, dyHkuusa B (o) = 0. aa 
W3VYeCHUA JBWKEHH Cpefbl B YIbTpapeATMBUCTCKOM CJly¥ae pH STOM Tpe- 
6yeTca pellienve TOMbKO AByX ypaBHenul (1) u (2). 
Ecau Tpe6yetca HaliT 3aBMCHMOCTb yJebHOrO OOBEMA OT S, fF, TO CueMyeT 
pelluTb ypaBHeHHe 
d (po") 0 (po") 0 (pv*) 
~ ecm rime el rmeatiy (9) 
IIpH yxKe usBecTHolt dyHKuuu p = p (5, 7). 
B yabTpapesaTHBUCTCKOM Cityyae 3aKOH ft = 1/v HW 3aKOH COXpaHeHUA YC- 
“gla YaCTHIL yxKe HE HMeeT MECTA, HOCKOJbKY MPOMCXOAMT pow eHve U AHHATHIA- 
WHA Tap. 
Brogs p* = In p*-)/*, sh w = wu, Ipwuem ds = dt/ch 6, rae vt = ct, Hanu- 
iem cuctemy (1) u (2) B Buse 


0o do Op* Opa 
Op* Op* Mela) Oe rae Oh (a 
| P+ the F + (k—1)|5-+ tho 4 =tho|=0. (11) 


3Ta cucTeMa JierKo pelliaeTcAd MeTOJOM XapakTepHcTHK. Byoulb JIMHUM 


pr es Ve BHINoNHAeTcA ycnoBue dp* + Vk — 1dw = —(k — 1) x 


dt ~ {4 Vr—1tho 


et. Tlepexoga K oOpluHoi cKopocru a/c = thw um AaBueHnio, 
1+Vkr—1tho 4 
“9TH COOTHOIMICHHA MOMKHO HallMCaTb B Bue 
ate save Veen ; (12) 
dv 14Ve—1ale 
(Lara le. peta Sarr aN dy a/c 
Geen a fide Vesna a ae 


B caysae N = 0 Aaa ofHopasMepubix ABMKEHUH raza CucTema ypaBHenni (10) 
u (11) qonyckaeT TOUHbIe pellieHus. 

Mut 6yeM HCKaTb UX JBYMA CrlocoOaMH B OObIMHbIX KOOPAMHATaX H KOOpAH- 
yatax Jlarpamxa. B neppom cayuae, mouaraa, To O (p’, i) / OAT. X) arr, 
rye x = rf, OOpaTuM 3aBHCHMbIe HW He3aBUCHMbIe NepeMeHHbIe B ypaBHeHHAX (10), 


(11), aTo yaeT 


Ox Ov Ov oe 
thie Laat 5.8 aa eae (14) 
Ox OT yoGis Ox 
SY 4 (kl) 5 =tho(5=+(k—1) g)- (15) 
| Tlonaraa, uto (?,°) 
| .(2 a (a a 
| x=eP (se sho —3* cha) ; 1 GaP (3 cho — sh | (16) 


‘Tye ) = (p*; 0), Tox ecTBeHHO yAOBJIeTBOPpAeM yPaBHeHHIO (14), "pH 9ToM 
ypaBuenue (15) mpuMeT Buy 


0? 0? 0 
ov = (k —1) Sh + (2-2) Fe (17) 
OrHoca ypaBHeHue K XapakTepHCTHKaM, BBOTA =p [Vk—1ot+p’], 
oo = Tey [Vk —1 w—p*] 4 Nonaraa p = esp, IIPHAeM K YpaBHeHHIoO 
Pumana 
Cg ae 
} andes | (18) 
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IIpu mo6blX HawaJIbHbIX HW PpaHHYHbIX YCJIOBUAX (YJOBJICTBOPAIOWIUX ypaB- 
HEHHIO) MOX%KHO HaliTuU@ = (1, Gz); Maee yxKe Jerko onpeseuTbp = wp (p*, w); 
x = x (p*, w); t =T (p", w). YpaBuenue (9), OTHeCeHHOe K He3ABHCHMBIM Ile- § 
PeMeHHBIM (p*, w), IpHHUMaeT BUT 

ee ae fe Alpv’ + a (ap 1 Op" pre PRS bali (19) 
Op 0w Op / Ow? — dp / Op 
STO ypaBHeHHe CJYKUT AIA onpeseneHua v pu yxKe U3BecTHOH Pp = r(p", w). 
B Tom cayuae, Korga O (p*, w)/0 (t, x) = 0, Mbl, KaK H3BeCTHO, HMeeM JesI0 C 
OCOObIM pelI€HHeM, KOTOPOe UMeeT BUY | 


thes) baat ‘ aes a Ss 
(pe t+ F(w); p Aces Wake = kere 1 COnSH (20) } 


WJM 


ee eee pes NE Dewy eh 
eres aarrapian ts Cio eee vk —const. (21) 


IIpu 9TOM JIA ONpesesieHHA UV HMeeM pellleHve, HEMOCpeACTBEHHO CJleqyroulee 
43 ypaBHeHHa (9), MpeoOpa30BaHHOoro K He3aBHCHMbIM TI€peMeHHbIM (W, v): 
—2(2—k) 


——— (14 V k—1) BV ea ae is 
= (13 thejaVE® ) (Sth aye ee ene 
2(2—R) 
= ———— (1 pa) 
x [© (Invt” i — 0) F ot { dF (o) ch? (1 + tho) 87 i ‘ 


—9 


Sa 12a) | 
Neiman) ee ; (22) | 


PaccMoTpmM Tellepb peleHve B KoopguHatax Jlarpanxa (t, ro). [lockoubKy 
(Or/dt),, = Or/dv = th w, To ypaBHenna (10), (11) npumyt Buz: 


dw 1 op" 4 ys 
| “FO; 
de > ardR On age ee ree (23) | 
1 ofS OG) 1 
k—1 Ot Ordon dro ceo | the 5 +tha— =0, (24) 
TlocnenHee ypaBHenue uuTerpupyercs: 
tO OF Roe er PN ct 4 
Pay on cia = CES BORNE ie 


VUckmouasa c NOMOMlbIO 3TOrO ypaBHeHua u3 (23) u (24) mpousBoqHyto Or/dr,, 
TIpHeM K pesyJIbTaTy: 


cho 2 4 PF eotk—pn + sho 2 — 0, (25) 
rie dint — F (vo) aro: 
cha dp* Ow OO oy *(k—1) N 
0p Go + sh o = 4+ 5° view = iqash @ - 0. (26) 


OTH ypaBHeHHA MOKHO PellIMTb MeTOJOM XapaKTepNCTHK, KOTOpble B KOOp- 
dt 
unatax Jlarpawxka UMeIoT BHA: BOb IMHMM — = r—Ne—P*/(k-1) (sh o 


dim 
cee cho 


= Vr) BHBIMOJIHAIOTCA COOTHOWeHHA dp* = sg Val ea cho + Nr-W+)) x 


x e—P*R—-1) sh w dim). 

PaccMoTpuM Tellepb TOUHbIe peulenua mpu N = 0. OOpatum 3aBucuMple u 
He3aBHCHMBIe IlepeMeHHble CHCTeMbI (25) u (26), momaraa, 4TO O (p*, w)/d (t, m) + 
+ 0. B pe3ysmbtTate 6yqeM HMeTb 


Ov om om 
BE se OI) pelle 2S EE 9 
ape ( sho a0 ch oa) : (27) 
Ov om 

— e—p*/(k-1) pal TS ome 
ap a= € (sh o $4 a) ap ch a on ) ‘ (28) 
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| 

' 

i PR ; 

' Vckmouaa c fomonbio yuddepeninpoBaHnua t, IpHyeM K ypaBHeHUIO 
O2m 


pS o?m ) 
sar kA) Se (2-2) oe (29) 


}70 ypaBHeHHe BeCbMa IloxoxKe Ha ypaBHeHHe (17) uw oTMM4aeTCA OT Hero JIMILIb 

Bako y HeRBOn Mpou3sBoqHok. OTHoca ypaBHeHve K XapaKTepHCTHKaM 
baiti ATS Facey . 2—k nace i . 

7 A(k—1) (Vk lo + p’), Oe ee POP) MW nowaran 

m= e%—%4p, TIPHeM K ypaBHenuio Pumana 


“M6 
OO; Os a Pe (30) 

Onpefeiaa iA KaKMX-JIMOO KOHKPeTHBIX ycnoBuit 3saqaun p = @ (a4, a2), 
Werko OMpeyemHTb m = m(p*, w), Mocse Yero MOXKHO OMpeeIHTh US ypaBHe- 
ua (27) nun (28) + =1(p*, w). Tlockombky B KoopqHuHaTax JlarpanxKa 
9 (pv*')/ds = 0, T. e. pu’ = f* (m), Tpusem m = m (co), oTCIoxa ONpesemneTca 


v = p-veF |m (p, w)). ; (31) 


Ecan 0 (p*, w)/0 (x, m)= 0, To uMeem ocoGoe pellienue, KOTOpoe B KOOpAH- 
natTax JlarpaHxKa UMeeT BUY 


ork By at Ver 
hoe Gn year | (p), p’=+VR=1 © 4 const. (32) 


B oOsmMHbixX BeIHYHHaAX CKOPOCTH H WaBJieHuA oco60e pemleHHe HMeeT Bug 


(4 +a/ ay ee Vi-@/et 


4—a/c 


afe+1/VR—1 


op Vi — Bi 8 ay 
Whajo#4/Ve—t splildlorsd ira 


je A = const. Mo-npexuemy v = p¥*f (m). 

Takum 06pa30M, Mbl HMeeM BO3MOXKHOCTH PeluHTb muioOble 3afa4n paciipoctpa- 
HHUA KaK MIpocTbixX, TaK H OTpayKeHHBIX BOJIH, BKJIOUaA yAAapHble. 

Pemenue aHanorM4unol 3aqauu B KoopAuHaTax Oiiepa Oplslo WaHO panee 
VU. M. XanarauKospm (2). OfHako B efo pellleHHH JeNauch MpeAMONORKeHNA, 
OrpaHwuMBaioulve OOUWHOCTh 3afauH. Ero pe3yslbTupyiollilee ypaBHeHHe (pu 
k = 4/3) umeno Buy 30%p/dw? = 0*p/dy? +2dyp/dy, y=1InT, rae T — Temne- 
patypa. B camo gene, UW. M. XanaTHukos npeqmomaral, YTO ybTpapesAaTH- 
BUCTCKUM Fa3 NOJHOCTbIO MosOGeH OTOHHOMY, Ait KOTOpOrO TepMO/HHAaMHie- 
cKuii NoTenuvan p = 0, YTO HMeeT MeCTO Mp pacCMOTPeHHN 3aqauu MHOXKECT- 
BeHHOFO pOKJeHHA YaCTHI, KOTOpyi0 HM pelllaJl XanmaTHHKOB. OWHAaKO MIA SuIeK- 
TPOHHOFO HM HeliTPpOHHOTO y/IbTPpapeAATHBUCTCKUX Tasos YHCIO «3ATPaBOUHbIX» 
WaCTHIL MOKeT COXPaHATLCA, HW B ITOM CJITyNae -- 0. IIpu stom ypaBHenue Xa- 
JlaTHUKOBa OKa3bIBAeTCA TIPHFOMHbIM JIMIMb MIA M39HTPOMMYCCKUX JIBYKeHMH 
lockoubKy Jia HUX T = const - pis, B cmysae agquadaTHuecKHx JIBYDKeHHH, 
KOFa MOXKHO pacCMaTpHBaTb yAapHble BOJHHI, T =f (0) p's, u pewenne Xa- 
yjlaTHuKoBa MepectaeT «padotaTb». B ciyuae YAbTpapeATHBUCTCKOrO raza MPH 
» = 0 u fa agquabaTHueckux mpuxkenu T = const - p's, H, CleqOBaTebHO, 
pemienve XalaTHUKOBa TpurogHo MpH = 0 quia JBwKeHUH C yapHbIMH BOJIHAMH. 


(33) 


MockopeKuit rocyfapcTBeHHbId yHWBepCHTeT Tlocrynusio 
um. M. B. JlomonocoBa 1 III 1961 
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Jloxxagm Anagemun nayx CCCP 
1961. Tom 139, Ne 3 ~ 


TEXHHYECKAA PH3HKA 


Axanemux AH YsCCP C. B. CTAPOJYBUEB, H. A. JOMOPA uw JI. NM. XHSHHYEHKO 


V3MEHEHVE MEXAHHYUECKHX XAPAKTEPHCTHK AMOP®HOTO 
CEJIEHA MO, JEACTBHEM PAMMA-JIY4EM 


Visyyenne MexaHHwuecKuXx CBOMCTB CesleHa H BUIMAHHe pasJIMYHEIX PakTOPOB 
Ha MOBeeHHe ITHX CBOLCTB MpeACTaBJIAeT HHTepec JIA BbINCHEHHA MpHpoOdbk 
cTeK000pasHbIX BelllecTB Cc WenoueyHOH cTpykTypol. OcoOnil uHTepec mpey- 
CTABJISIOT HCCeENOBAHUA YIpyrux CBolicTB O6MyYeHHOrO ceeHa. K comaeHHi0, 
B JIUTepatype Oo Moc/esqHero BpeMeHH He MpeACTaB/eHbI paooThl STOFO HallpaBse- 
HHA. 

B HacTostiel craTbe MpMBeZeHL! pe3yIbTATHI USyYeHUA BO3ReHCTBUA ‘y-JTy- 
yeli Ha BHYTpeHHee TpenHe Q-! nu Mosysb coBUura G amopuoro ceJleHa, MoTy4eH- 
Hble COOTBETCTBEHHO 3 JlorapHdMu4e- 
cKoro JeKpeMeHTa HM YaCTOTbI KpyTHJIb- 
HbIX KouleOaHHli ('). 

Vismepeuua mpopoguauch "Ha HHUTe- 
BUJHBIX OOpa3silax CeleHa, IIpHTOTOBJIeH- 
HbIX BbITATHBaHHeM 3 paciiaBa, Mpu- 
YeM OMJAaBJIeCHHbIe KOHIbI HATH MMe 
cellHaJIbHy!o0 (pOpMy H CJyKHVIH Mecta- 
MH KpelJleHHu OOpa3ila, TO HCKsIOGaTO 
20 40 60 mun, BO3MOMKHOCTb TpeHHA OOpasia B MecTax 
Bpema ob2y venus —~ 3a.KHMOB, PaOouan JJIMHAa HHTH COCTAaB- 
Pue. |. Usmenenue mexanuueckux Xap aktTe- Hee is Or aes ee va fe 

PHCTHK aMopd@HOro CesleHa B 3ABHCHMOCTH OT TOMbHOe HANIpAKEHHE It OOPASUOB pas~ 

BpemeHH oGyueHHa. 1 —monynb cypura, TIHYHbIX THaMeTPOB Oplsio nopszKa 300— 

2 — BuyTpenHee Tpenve 1500 [/mm?, ato HamHoro H¥MDKe Mpere- 

Ja MpOwHOCTH CesIeHOBBIX HUTeH (11 +: 

+1,5 xI/mm?), koToppiii Oni onpeqeteH HaMH B CNellHaJIbHOM OMbite. Hecbop- 
MallM HCIIbITYeMBIX OOpaslOB pH H3MepeHHaAX He MpeBbituana 10->. 

OO.u1yueHve O6pasnoB MpoBosusocb Ha ycTaHoBKe Co npu MomHOCTH u3sy- 
yeHnaA 700 - 10° r/yac. 

Ha puc. 1 npezcraBrenbt 3aBHCHMOCTH OTHOCHTeMbHOTO H3MeHCHHA MOLyIR 
CHBuTa HW BHYTPCHHeFO TpeHUA OT BpeMeHH OO/TyYeHHA. Kak BHAHO H3 rpaduka, 
MOLyJIb CIBHTa CTeKOOOpasHOrO CeseHa MOHOTOHHO BO3pacTaeT C TO30H, ocTH-: 
rad HacbilleHua. IIpH STOM MaKCHMaJIbHOe H3MEHEHHE OTHOCHTEbHOM BEMUMHBT: 
AG/G coctaBasnet 10% mp Jose nopsyKa 20 - 10° r, Torga Kak BHyTpeHHee 
TPeHHe TipeTepleBaeT SHAYHTeEIbHO OoMbIINe H3MCHEHHA, YMeHbIUach Ha 40% 
TIpH TOW Ke Jose oGsyuenua. iene: 

Jina NMOHUMAaHHA TIpuposb paqManvoHHEIX HapylWeHHii B CereHe o6slyueHHBIe 
oOpasilbl HarpeBaJINCch HW BbIJepKUBAIUCh Ip 3aaHHoli TeMllepaType B TeveHHe 

_ OlipeeIeHHOrO MpomexKyTKa BpeMenn. M3mepenua MpoBosusHcb pu 17°. Berto: 
oOHapyxKeHO, YTO pH TemMepatype 17° sameTHOrO OTKUHTAa He MpoOvCXoMNT B Te- 
YCHHE JWIMTENbHOTO MpoMexKyTKa BpemMenu (10 cyToK). BpijepxxuBaHve OOpasna 
np 25° B Tevenve 15 MAH. NpHBOAUT K YaCTHYHOMY BOCCTAaHOBMeHUIO CBOIICTB 
ceylena (puc..2), HO 3aTeM, BEPOATHO, HAYHHACT MpeoONalaTh Mpolece Kpuctas- 
JH3aHH, M JaJIbHeHWIMH MporpeB MpHBOAMT K pocTy MOAy/IA CABHTa HM yMeHb- 
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- Ha6mogaemie pay\MalHOHHble H3MeCHeEHHA BeEIMUNH MOJyJIA CUBHTAa KH BHYTpeH- 
HerO TpeHHA B AMOP*HOM CevleHe, MO-BHAMMOMY, MOXKHO CBASATb C OCOOeEHHOCTA- 
MM ero cTpoeHus. B HacToAlee BpeMA IIPHHATO CUHTATH, ITO CTeKMOOOpasHOMy 
“ceyleHy Mpucylla KOJIbueBad CTpyKTypa Ses (?). OqHaKO B HallleM C/ly4ae B NIpo- 
wecce BbITATHBaHHA HUTeH ObWIH CO3qaHbl OarOMpHATHBIe YCJIOBHA JIA Mpe- 
“MMYUIe€CTBCHHOH OPHeHTaHH terloueK 
—Se—Se. B To xe Bpema, BCJIeqCTBHe 
HEKOTOPOH He€paBHOMepHOCTH CKOpOocTH =i 
BbITATHBaHHA HM HEOMHOPOAHOFO OXJIaK- w 
‘“JeHusaA OOpa3siloB Mo AIMHe, MOF OCy- 3 
ILECTBIIATbCA OOPHIBbI WerloueK, edop- 
| MallMA KOJell M pasMYHOrO pofa He- 
ee re MCKe CHUA, OOecne Puc. 2, Bausnne w30TepMHueCKOrO OTKHra 
MHBaIOUlMe HEPpaBHOBECHOe COCTOAHHE Ba Mogyab caBura O6lyyeHHoro amopdHoro 
_CTpyKType HHTH. ceylena 
Kak culelyeT H3 9KCIepHMeHTaJIbHbIX 
“aHHBIX, Yy-oOJlyyeHHe yBeH4NBaeT G 
“WM yMeubillaet Q-1, uTo Kak Obi COOTBETCTBYeT Mepexoyy K Ooulee paBHOBeCHOMy, 
KPHCTa/IM4eCKOMy COCTOAHMIO BelllecTBa, TakHM OOpa30M, MOxKHO Npesnouo- 
XKMTb, 4TO MpOHNKalollad pasMallWA CHHMaeT BCeEBOSMOXKHbI€ MCKaKeHHA B 
cTeK0006pa3HOM CejleHe H TEM CaMbIM yYOpsAAOUMBAaeT ero CTPyKTYpy. 


a 20 0-85 vac. 


Tocrynuso 
21 IV 1961 


UMTHPOBAHHAS JIMNTEPATYPA 
14. A. Tomopsaa, Cc. B. Crapogy6ues, J. TI. Xusuuuen ko, Map. 


AH YsCCP, cep. cbus., Ne 4 (1961). ? B.B. Tapacos, Hosple sompocei usHku CTeKia, 
_ 4959. 
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Noxnagp Axagemun nayrx CCCP 
1961. Tom 139, N 3 


XHMHA 


JI. ©. TEATA u axagemux AH JlatsCCP ©. &. BAHAY 
TrEMUHAJIBHbIE AMMHAAHAMOHUJIAJIKAHDbI 


B paye paoor (cm. (1) H WHTHpOBaHHyW JuTepatTypy) HaMM Oplyia H3sy4eHa 

- KOHJeHCalluA HHanuoHa-1,3 c HEKOTOPbIMH XHMHOHAMH HM apOMaTH4ecKHMH 

_ aslblleruaMu MW MOKa3aHO, YTO, B 3aBHCHMOCTH OT YC/IOBHH peakilny U ynoTpe6- 

_ A€MOTO XMHOHA HIM aJlbMerufa, MOryT OOpasoBaTbCA Kak UJIMACHOBBIC (A), 
TaK HW AMHHAaHMOHMIbHbIe coequHeHHA (B) cormacHo oOnel cxeme 


co CO 
+C.H.< CH, Hed’ 4 SC,Hs 
SCO RH Be Net sc = of Ne eee \co% 
+> Hg otha sila C C 
Vs \co% x \co” ae oe v4 See oe i 
7 NCO” B ae gi ia 
(A) (B) 


C anmaTuuecKuMH auibferufaMui 9Ta peakilua W3y4eHa MaJo. Koujeucup yA 
vHaHANOH-1,3 c dopmambzerufom, Pafynecky (*) mpuroToBus MeTHJICHOHCHH- 
 aHivoH MAM JMMHLaHAMOHMAMeTaH — Oemoe KpHCTanMYeCKOe  BeLIeCTBO 
c T. na. oKono 201°. C aneramnbqeruvioM B IHpHAMHOBOM pacTBOpe OH MO ytHu 
MeJIKOKPHCTaJIIMYeCKOe BellleCTBO pOSOBOrO iBeTa C T. IVI. 227°, MpHHATOe HM 
3a JMMHaHMOHMISTAH, HO OlmKe He OXapakTepH30BaHHOE. Ilo3xe Monecky 
(3) OTMeTHI, YTO JHHHaHAMOHMISTAaH Xe/ITOTO UBeTa M MaBUTCA MpH 254°, 
HO H OH ero 6mKe He uccueqoBan. [losTomy BCTaeT BOMpoc, HMeVIM JIM yNOMAHY- 
Tble ABTOPbI OHO MU TO Ke BeLLECTBO, H eC/IM HET, TO KOTCpoe M3 HUX AMMH/AH- 

JHOHMISTAH. 

Ta6auna j1 


yes 
HC. wes 4 
TemuHanbHble JHHHaHAHOHHJa/IKaHEt 2, co 
Suc’ SCH, 
\coZ 
Haiiqeno, Cee e { eae 
Ne Haspanne R Es ie ane pees eee eM, : 
@ | Hall 'c | H | CHCI,|NaOH 
— |JIuuupanmno-| CHe 201 (2) ee ee en ey — — 
HHJIMeTaH 
I |Ztua*-stTan =| CHsCH 155 75,50/4,61175,48/4,40/79,8 | 1 8 
II | Tua-nponan | CHs-CH2-CH 140—142 |75,98|4,88|76,08/4,94|58,1 | 2 9 
il |Jiun-6yran | CH3(CHe)3-CH 445—417  |76,30|5,17|76, 30/5, 20|73,0 3 40 
Jiun-usz06y- 
1V| tau (CH3)2-CH-CH 170—172 |76,28/5,27|76,30|5,20|68,0 4 44 
V |Zina-nentan | CH3(CHe)3-CH 92,5—94,5 |76,75|5,50|76,67/5,95 50,0} 95 42 
Jiuy-u3o0nen- 
VI| Tau (CHs3)2-CH -CH2:CH 420u3CH,0H176, 54/5, 61/76, 67/5, 55 45,0] 6 Fae 
Tjyy7-us0rek- 
VII} cau (HC3)gCH(CH2)3-CH 63 pasa. |77,03|5,84|77 ,00 5 ,88}58,60) 7 14 


* Tag — AHMAaHAMOHES. 
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Tlo muenuto Pafysecky (4) ankuMdeHOuCHHAaHAMOHbI MOryT ObITb MOJy4e- 
HbI TOJIbKO JO STHJIMAeHOuCHHAaHMOHa, NOTOMY 4YTO MpH BbICWWHX romMOOrax 
aJIbJeTHOB CAMOKOHACHCALNA MHaHHOHA B AHTHApOOHMCHHAaHAMOH WK OMHIOH 
weT ObicTpee, YEM KOHACHCallLHA MHLAHAMOHA C aberugom. MU elicTBuTebHO, 
KOHJ@HCHpyaA MHaHAMOH C alMdaTH4YeCKHMH aJibyeruyaMu, HadwHaA Cc Mpo- 
MHOHOBOrO aJibderuya, Monecky (*) nowy TOKO asKHIMeHMHLaHMOHOHH- 
JOHbI WH askKuMeHOucOuHOnbI. JI MHHLaH_MOHWIaIKaHbl He MOJLy4eHbI. 


é-10* 


Puc. 4 


OKCHePpHMeHTa/IbHO yCTaHOBHB, 4TO MMA AHAMOHWIbHbIe COPAMHEHHA Facto 
ACTKO OTINCMIAIOT MOJeKYyY WHAan_uOHA (B->A) B CIHpTOBOM WIM yKCYyCHO- 
KHCJIOM PpacTBOpe, a B IWeIOUaX STM COCEAMHCHUA CTAOWIbHEI, MbI KOHCHCHpOBa- 
4M anuatudeckue asibderuybl C HHJaHAMOHOM B meOYHOK cpeze. Hecmotpsa 
Ha TO, 4TO aJIbfervybl B WeJIOUHOH cpese JerKO BCTYMAIOT B aJIbOJIbHY!0 KOH]eH- 


CallHIO HW OCMOJIAIOTCH, Np ONpekeeHHbIX YCOBHAX (pH HH3KOH Temmepatype, — 


3aMeIAIOWeH CAMOKOHJeHCAalLMIO HHaHAMOHa M OCMOJIeHHe albderuya, HO He 
BAMSAOWeH Ha KOHJeHCAILMIO HHAAHAMOHAC alberMyaMu), yaeTCH HallpaBuTb 
peakUMlo B CTOPOHy npeobJlaqaioujero O6pa3s0BaHuA AMMHAHAMOHUJIbHBIX COeIH- 
HeHuH. IIpu Koumencalua amupaTwuueckuXx aJibAerHOB, MaJIO pacTBOpHMbIK 
B Boe, HEOOXOAMMO MPHMeHATb MeXaHMYecKoe MepeMellMBaHHe. 

Takum o6pa3om, MbIC yciexOM NPOKOHJeHCUpOBaIM HHaHMOH C YKCYCHBIM, 
TIPONHOHOBbIM, MaCJIAHbIMH, BaJiepHaHOBbIMH WM KanNpOHOBbIM aJberuyamu. 
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Tlpu sToM oOpa3yloTca COMM COOTBETCTBYIONIMX TeMHHAJIbHbIX JHMH an AMOHHI- 
aiKaHoB, Jlerko pacTBopumble B Bose. TloqKucweHHemM pacTBOpa BbIAeMAIOTCA 
CBOOOLHbIe MMHLaHMOHMNAIKaHbl. C XOpOWHM BbIXOAOM Nowy4eH ANH LAH- 
quonusatan (1) c T. ma. 155°, oTaMMalonlHiicA OT BbILeyNOMAHYTbIX AMHHAAH- 
JMOHWISTAHOB, ONMCaHHBIX Pazysecky u Monecky. Bo3MoxKHO, 4TO MMH BbIeseH 
MpOMyKT aHrHpusalun AMMHaHAMOHMSTAHA — COOTBeETCTBYIOULHH mMpaH. 


é-10* 


200 240 2860 A 300 340 mye 200 240 280 320 Mu 
Puce, 3 Puc. 4 


flonyyenHble AUMHaHMOHManKaHb (cM. Tad, 1) — Oembie KpucTaH- 
yecKHe BeleCTBa, XOPOWIO pacTBOpHMble B OpraHuyeckux pactTBopuTeAx.. Mx 
paCTBOPMMOCTD pacTeT C yBeMYeHHeM AHH! anucaTuueckoh menu. J_uuHtaH- 
‘JMOHMJINeHTAaHbI U JMMHaHMOHMIreKCaH XOpOlIO pacTBOpAIOTCA M B acupe, 
TaK 4TO UX H30JIMpOBaHve Mu OUNCTKa 3aTpywenbl. Ha cBery AMMHLaHHOHM- 
aJIKaHbI 2KeJITEIOT. 

Tak Kak JMMHaHHOHMJIbHbIe COCAMHCHHA HMEIOT XAPaKTepHOe MOMVIOMLeHHe 
B KOPOTKOBOJIHOBOH OOacTH y.-c:p. CeKTpoB (°), AIA MOATBep»%KeHHA CTPyKTYP 
TOMYYeHHEIX AHMHAan{noHMaIKaHoB (I—VII, cm. Ta6w. 1) CHATbI HX y.-. 
CIeKTPbI MOrOMleHHA B pacTBOpe xmopoopma (KpuBbIe /—7) uM WleNo4n (Kpu- 
pple §—14), na puc. 1—4. Xapaktep NOMyYeHHBIX KPHBbIX COBMaaeT C KPH- 
BbIMM CHeKTpa HOFOULeHHA MJMMHaHMOHMMapHMeTaHoB (°), HO B XJIOpO- 
cbopme 6oulee HHTeHCHBHbIi MaKCHMYM JMMHaHLMOHMaKaHOB paciilenieH Ha 
ipa nuKa: npu 240 uw 248 my (e = 2,1-104—2,3- 10%). Pa3iBoeHve Xapak- 
TepHOrO MaKCHMyMa B OOJIbIeH MIM MeHbUIeli Mepe HaOsOaeTcA My Apyrux 
AMMHLanMOHMAbHBIX coeluHeHHi (°). B palione 293—332 my noxBIAeTCA 
MaKCHMyM, HeOoubUO no MHTeHCHBHOCTH (¢ = ~0,2 -10*), HO Xap akTepHbli 
- IA JLMMH,aHMOHWJIbHbIX COeHHeEHHM M UX MpOHSBOLHBIX, 
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B wenouHoM pacTBOpe XapaKTep CieKTpOB NOrMOWeHHA AHHAAAHMOHHA 
aylIKaHOB (KpuBble 8—/4) copnajlaeT CO CeKTPaMH SHOJATAHMOHHON CPopMbI Apy- 
THX JMMHaHIMOHMJIbHbIX CoeqHHeHHH (°). Blecb, NpH OOpasoBaHHH Apyron 
xpomoopHou cucTembl — a, B-HeHaCbIeHHOrO KeTOHa — HOABJIAeCTCA HeOOJIb- 
ioe GaTOXpOMHOe CMelleHHe H HHTCHCMBHOCTb XapaKTepHOrO MaKCHMyMa [10- 
BbIlMaeTcA puMepHO B 2 pasa (e = 4-104—5,5 :10%). 


IKecnepHMeCHTAABHAA UYWaAcCTh 


Wuuntmkangzuounnnankanuw (I—VII). 10 r (0,07 mons) uupan- 
muona-1,3 pacrBopstoT B 100 ma 5% KOH npu oxsaxk enn JIblOM, K XOJOHOMY 
pacTBopy npHOaBsatoT 3—5 mw (0,035 Mousa) 4HCTOrO aNMaTHYeCKOrO aJibserHya 
HW MepeMelWHBaIOT HECKOJIbKO YacoB. B clyd4ae yKCycHOrO HM NpOMMOHOBOPO aVIb- 
Jerua JocTaTOUHO 4-4acoBoro NepeMelIHBaHHA, JIA BaJlepHaHOBOFO HM Kalipo- 
HOBOrO aJiblerufa HeoOxosHmMo 12 uac. TemHo-Kpacubli pacTBop uJIbTpytor, 
pasOaBuistoT JO 500 Mi BOAOH M NO KallJIAM NpH NepeMelIMBaHH BJIMBalOT B 
200 ma pas6aBseHHon HCl. Beimayaet xenTHI ocaqoK. B cry4ae nponMoHOBoro 
HM MACJIAHOFO aJIberHa MOKET BINALAaTb MacJio, Ero pacTBopsAloT B MeTaHOJe, 
BbINALaloT KpHCTaJJIbI MpOkyKTa KOHAeHCcaHH. Ecau ocaqoK cofepxKuT OuHAOH 
(ileIOUHOH pacTBOp OcayKa OKpallleH B KpaCHO-(PHOJIeTOBbI WBeT), ETO pacTBO- 
oatioT B 10% KOH nu BpmaBulylo KaMeByl0 COJIb OUHAOHA OTCPHJIbTpOBbIBAIOT. 
Coulb JHMHaHMOHMaIKaHa ocTaeTcs B pacTBope. IloxKHceHHeM pacTBOpa 
BbIJeIAIOT JLHHHAaHMOHMNAIKaH. 

Jia OYNCTKH CyXOH AHUHLaH_MOHUaNKaH (I—lV) o6pa6atTHIBaloT spPupom 
OCTAaTOK pacTBOPAIOT B XNOpOopme U, OCaxKLaA sPUpOM, NoWy4aroT OesbIe Kpuc- 
TaJUIbI LMMH/anMOHWakana. J unHwan_Monnanentanpl (V uv VI) w AHHH aH- 
quonwirekcan (VII) syume o6pa6atTpIBaTb CCl,, Tak KaK pacTBOpHMOCTb 
BeILeCTB B 9PUPe CTAHOBHTCA yKEe 3HadHTebHOM. OcTaToK nocuie OOpasoTKH 
CCl, kpuctanausytoT 43 supa. M3 spupHoro cusibTpaTa BeLleCTBO MO?KHO OCa- 
JMTb MeTPOJeHHbIM 9*PUpoOM. 

Koujencalua yKcycHoro HM NpOMMOHOBOrO aJIbAerHOB C MHAHMOHOM XO- 
POO MpOHCXOAUT MW 6e3 NepeMeWMBAHHA, CCJIM WEOYHOH pacTBOp OOOHX KOM- 
MOHEHTOB OCTABHTb Ha 24 Yaca B XOJIOMMJIbHHKE. | 

{MMH anAWOHMIAIKaHbl JIerkKO pacTBopslores B myeso%ax C KpacHo- opanyxe- 


BOH OKpacKOH, B KOHIUECHTPHpOBaHHOM cepHoh KkuUcCIOTe —C KpacHo-dno- 
J€TOBOH OKpackoH. 


WUncturyt opranwueckoro cHHTe3a Tlocrynnsio 
Axkaylemun Hayk JlarBCCP 1 IV 1961 


IHTHPOBAHHAS JIATEPATYPA 
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Bull. (4) 51, 1109 (1932). * D. Radulescu, V. Georgescu, Bull. (4) 37, 1187 
1925), * JI. Tewra, ll. Banar, Has. AH JlatBCCP, Ne 3 (152), 93 (1960). 
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Jloxaage AkagqemMun Hayk GG, GP. 
1961. Tom 139, Ne 3 


XHMH 41 


B. A. H3MAHJIBCKHA u M. A. MOCTOCJIABCKHA 


V3MEPEHHE CMEKTPOB B CMELWAHHbIX PACTBOPHTEJIAX 
HA OCHOBE AJIKAHOB KAK METO, H3Y4EHHA 
B3SAMMOJENCTBUS BELMECTBA C PACTBOPHTEJIEM 


(I pedcmaeaexo axademuxom B. A. Kasancxum 21 III 1961) 


Viccaeqosnanua ((1~*) u Ap.) MpHBetM K BbIBOAy, TO COJIbBaTOX pOMHbIe* 
CMeUICHHA CHeKTpOB BbISbIBaIOTCH ABYMA BM/LaMH B3AHMOJeMCTBUA PaCTBOPeH- 
HOrO BelleCcTBa C paCTBOPHTe/eM: YHHBepta/IbHbIM B3aMMOJeHCTBHeM (KOJIJIeK- 
TMBHbIM) H cielMdpuyecKHM (uHAMBuAyanbabim) (°°). He Obiio 9kcnepHMeH- 
TANbHOFO METOLa, MOSBONAIOMLerO SWeCHUTh, KaKOM W3 THX SPPeKTOB ABMACTCA 
npeoOmaawouluM B KOHKPeTHOM CJly4ae. 

OrcyreTBue v30CcOecTHYeCKOH TOUKH JIA CMEKTPOB B MHPHAKHS, Bole H UX 
emecu (*~*) npuBes0 K BEIBOLY, YTO B pacTBope NOM BMAHHCM Cpefbl NpOMCXOLAT 
TOCTeHCHHbIC H3MCHCHHA Me3OCTPOCHHA, «IpHYeM STH M3MeHeHHA MOryT AaBaTb 
SecKOHeUHOe YHCIO NpoMexkyTOUHBIX opm» (°). Ilpumenenue cmecel NupwaAWH— 
BOJla ABJISeTCA MAJIONOAXOLAMIMM VIX pelleHuA Borpoca O TPHPOAe B3aHMO- 
JleficTBUA KaxKMOrO W3 STHX PACTBOPHTe/eli C PaCTBOPeHHbIM BeILecTBOM. 1) o6a 
pacTBOpuTeA — NMpHAMH MH BOa—MOLyT NPOABATh HE TOJIbKO YHHBEpCaJib- 
woe, HO HM cmelupuyeckoe p3auMmoeiicrBve; 2) KapTHHa MOKET OCMORKAHATHCA 
oOpasoBanuem B pacTBope ruspata [CsHsN... HOH] =I(CsHsN]*OH- = (””). 

CnektTpbl c TOHKOH BuOpallMOHHO CTpyKTypoi, HanOoulee OIM3KMe K CICKT- 
py NOTiOWeHHA apoB, NoMyyaloTcA Mph pacTBOpCHHH BeulecTBa B TeKcaHe. 
ANKaHbI B U3BECTHOM CMBICIe ABI AIOTCH STAJIOHOM PaCTBOPHTEA, MPOABMAAOULET O 
TOMbKO YHMBeEpCaIbHOe B3aMMOseHCTBUe C PaCcTBOPCHHbIM BeII|eCTBOM, TIpHueM 
B HanOouee mpoctoli cpopme. OcHoBbIBanch Ha 3TOM, MbI BbIABHTAacM JA u3y- 
YeHHA COMbBATOXPOMHBIX H3MCHEHHH CeKTPOB MeTO CEKTPOCKONUH B cMellaH- 
HbIX PACTBOPHTeIX Ha OCHOBE aJIKaHOB. Pa36aBuiaa H-reKCaHOM pacTBOpbl Kpa- 
CHTEJIA B pa3HbIX PaCTBOPHTeIAX, MOXKHO MpOCNeMHTb, Kak «pO LaeTCA» COJIb- 
BaTOXPOMHBIit scppeKT B KarKJOM OT/CIbHOM CJTyae. O6uapyxKeHo noKa 3 Bua 
W3MeHeHHHM CIIeKTpa. 

Mot npumMennin mpesviaraembit MeTOA Aa MSydeHHA COJIbBaTOXpOMHu 2- 
(n-\uMeTHamMHOGeH3HHLeH)-3-KeT0-2,3-LarHapoTHoHaprena (la), mesocTpoe- 
HHe KOTOPOrO OMpesemAeTCAH 9JIEKTPOHHbIM CMeLLCHHEM B CTOpOHy CTpyKTypbl 
(16): (La)x7(16)**. 


O O: 


3 ge Vy. 
Oh me i cHg_S NMey a Ne gee) hot N Me 
8 


(la) (16) 
Tlepppi BUA USMeHCHHA cneKTpa: nmocTeneHHOe? 
cMemenue KpHuBO. B cmecaxX XHHONMH — reKcaH Ip Y3MeHeH HH 
cocTaBa CMelIaHHOrO pacTBOpUTeNA (:OpMa CieKTpasbHou KPUBOH CyllecTBeHHO 


* Conepxkauve TepMHHa COJbBATOXPOMHA CileAyeT HeCKOJIbKO paCLIKpHTb, NOHHMaA Nod 
9TMM H3MeHeHve opMbl CeKTpa/IbHOH KpHBOH, MoNowKeHHA H HHTeHCHBHOCTeH MaKCH- 
MYMOB B pe3yJibTaTe BJIHAHHA pacTBopuTeseli, He OfTpaHHuHBasCh MpH STOM BH]HMOM YaCTbIO 
cilektTpa (Tak Ke Kak 9TO Ceiiuac MpHHATO H ANA TepMHHA xpomoop). 

+* CumBoun+yKa3biBaeT Ha CHWKEHHE SHEPrHH MOJIEKYJbI B pesyJbTATe conps2keHM A (Me30- 
COCTOAHMA) MO CpaBHeHHIO C BeIMGHHaMH 9HeprHi, BLIMMCeHHBIMH Ha OCHOBaHHH BO3MOKHbIX 
MpeweMbHLIX («KpaiiHUXx») CTpyKTYPHbIxX cbopmy (3%). 
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H3MCHACTCA TOJIbKO CJICEBAa OT MAKCHMYMa. Tipu yBeJIMYeHHH COsepwKaHnA (mo 
JIEKYJIAPHOTO TIpoweuTa) rekcaHa B CMeCH, KpHBax CMellaeTCA B CTOPOHY KOpOT 


400 440 480 S20 560 600ne 400 450 A 500 550 mye 
Pue. 1. Cnekrpbt norioujenusa pactso- Puc. 2. Cnextppt noriomenua pacrsopos (I) B 
pop (I) B cmMecAx xHHOmMH — reKcaH CMeCAX CHHpT — rekCaH pa3Horo CocTaBa: ad — 
pasxHoro coctaspa: J — 100% xnHouMua, 100% cnupta, 1 — 84 mon.% cnupta, 2— 
2— 62,7 mon.% xnuHonuHa, 3 — 36,8 59,7 mom.% cnupta, 3 — 36 mon.% cnMprTa, | 
MO.% XHHOIHHa, 4—28,2 Mon.% xHHO- 4—19,9 mon.% cnupta, 5—10,6 moa.% cnupTa, | 
auna, 6 — 5,7 mon.% xuHommna 6—100% x-rekcana 


KHX BOJIH, MpH¥emM Ha Hei MOCTeMeHHO BBIABAAeTCA MOOOUHbIM MaKCHMYM 
(puc. 1). Tako xe BH u3MeHeHHH CneKTpa HaOOAasICA WIA CMeceH OeH307 — 
rekcaH, XJlop6eH301—TreKcaH H, BHMMO, ApyruxX pacTBOpHTesel, BCTyMato- 
mux c (I) BO B3aMMOJelcTBHe MO MpewMyulecTBY YHMBepPCasIbHOrTO THM. 
TOPOH BUA H3MCHE€HHA CNeEKTPa BOSHHKHOBeHHE 
HOBOH nOmOCcCH noOrazaomenuuna. MakcumyM NOriouleHua Be; 
mecTBa (I) B cnupte (99,5%) (puc.2,a) ABJIaeTCH HOBbIM MaKCHMYMOM, a He 
CMEINCHHbIM TIepBbIM WH BTOpbIM M3 MAKCHMYMOB, HaOsilofjaeblX B rekcaHe 
(puc. 2, 6). HauwHas c onpegenenucro coctaBa pacTBOpHTesA CHUpT— rekcaH 
(84 Mon. % cnupTa wn HuxKe), BCe cleKTpaJbHble KpHBble (puc. 2,/—6) ne 
peceKaloTcs B OJHOH, H30CbecTHYeCKOH TOUKe. OnHCaHHbI 3feCb BH, H3MeHe- 
HHA CNeKTpa HaOOMaeTcsA TakxKe Jia pacTBopos (1) B cmecaAX reKcaHa C MeTa- 
HOJIOM WIM C YKCYCHOH KHCJIOTON, T. €. pacTBOpHTeJIAMM, CMOCOOHBIMM BCTY- 
MaTb B CHJIbHOe CHelHdHueckoe B3aNMmoselicTBHe c (I). 
OG6pryHO cymlecTBOBaHHe W30COecTHYeCKOM TOUKM CUMTaIOT KOCBeHHbIM CBH- 
Ne€TeIbCTBOM HaJIHYHs B PaCTBOpe paBHOBeCHA ABYX BeUleCTB WIM JByX opm 
OWHOrO HM Toro xe BemecTBa. Hamu panee OblI0 NOKasaHO, TO (I) cmocoGHO cy- 


ConocraBseHve BbIYHCeHHBIX* HM HaliqeHHBIX ONTHYeECKUX MMOTHOCTeH pacTBOpPOB 


9 HK 
: = D Do6 Do6 Do6 Doow Do6uy 

Seas 3 A O61, OGul Out ny 

gt a: om Ca 4410 mp. 420 mp. 430 Mp | 440 Mp. 450 Mp. 460 Mp 

Zaey | Sas a BbIY.| Haiigz,| BEY. | Haby.| Bhd. | Hatig.} BEY. | Halig.| BHIY.| Hali7z.| BEIM. | Hain. 
1 84 1 0 _ 0,13 — 0,16 — 0,23 = 0,35 — 0,48 _— 0,61 
2 59,7 0,92 | 0,08} 0,44 | 0,13 | 0,471 0,17 | 0,27 | 0,27 | 0,87 | 0,38 | 0,50 | 0,50 | 0,64 | 0,64 
3 36 0,785 | 0,215] 0,16 | 0,44 | 0,20 | 0,21 | 0,32 | 0,32 | 0,40 | 0,43 | 0,52 | 0,55 | 0,69 | 0,69 
4 19,9 70,631 | 0,369] 0,17 | 0,17 | 0,23 | 0,25 | 0,37 | 0,39 | 0,44 | 0,48 | 0,55 | 0,60 | 9,74 | 0,75 
5 10,6 | 0,463] 0,537] 0,19 | 0,18 | 0,25 | 0,28 | 0,43 | 0,45 | 0,48 | 0,52 | 0,59 | 0,64 | 0,80 | 0,80 
6 0 0 4 == 0,24 = 0,34 = 0,59 | — 0,59 | — 0,68 — 0,97 


* HcxomHbie FONyUeHuA HW XO pacueTa CM. B TeKCTe CTaTbH; C, — KOHWeHTpaluA COMbBaTa B pac 
** NON’ KPHBbIX CM. pHc. 2. 
“** HailiqeHHad mo COOTBeTCTBylIOleh KpuBOoli H BLIMHCNeHHaA NO (q). 
i€CTBOBATb B ByX M30MepHbIX dbopmax A u B (17), Onnako mpw4anHo Hannaus 
w30cOecTHYeCKOH TOUKH Ha Puc, 2 He MO*KeT ObITb PaBHOBecHe MexK]y (bopMamu 
Au B semecrsa (I): 1) w30c6ecTuuecKaa TOUKa MOcMeAHerO paBHOBeCHUs, BBI- 
ABJIAIOULAACA npu oO y4eHuu pacTBOopa, OKa3biBaeTCAH B CNHPTe  BeCbMa HeyeT- 


KOH, Jle@xKUT np 512 mu Mm CMellaeTcA B 3aBMCMMOCTH OT cocTaBa cMellIaHHOrC 
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pacTBoputTena; 2) BclO SKCIepHMeHTaIbHy!0 paOoTy NO COJbBaTOXPpOMHH Mbl 
IDOBOLMIM B TeMHOTe, c uNcTOH dbopmol A, Torma Kak npeBpawjenue dopmpl A 
-dopmy 5 mponcxofuT, 10 HallivM HaOsIOeHuAM, TOJIbKO Ha cBery. 

_ Takum 06pa30M, Mbl MMe/IM OCHOBAHMA NpeANONarath, YTO vusocOecTHyeckaA 
0uKa Ha puc. 2 npH 468 Mp.cooTBercTByeT paBHOBECHIO MexKLy COJIbBATOM CUpT— 
PacvTewb orpeseeHHoro cocTaBa (HanpHMep, II) (B AabHeHIIeM Mbl Oyem 
Ha3bIBATb CFO MpOCTO «COJIbBaTOM») H H€COMbBaTHPOBAHHbIM KpacuTeseM, 


0... HOEt a 

a ms ‘% oYKn CS x 
= A 

WV\s8/ ~ an Gb 


(II) (11) 


_ Jlonyctus, uTo KpuBas / (puc. 2) mpelkcTaBneT co€OH CieKTp COJIbBaTa, 
1 aKxKe, TO CICKTP HECOMbBATHPOBaHHbIX MOJeKYJI KpacHTeIA B CMCIIaHHOM 
‘PacTBOpHTee TAKOli 2%e, KAK B UHCTOM reKcaHe (PHC. 2,6), Mbl NOMbITAIMCh HalTH 
JACUCTHBIM IYTEM TpOMexKYTOUHbIe KPHBbIe 2—5 (pue. 2). [aa Kaxkfon u3 
TUX KPHBBIX (AIA OMpeNeeHHOCTH MbI OyeM B JaJIbHEHWIeEM CCbIIaTbCA Ha 
_KpuByto 4 w cooTBercTBywoulMi el pactpop 4) cipaBeqMBbl Crelyloume 
“paBeHcTBa: ; F 

(a) 


Cs = (Daoo/D%y9) Coom: 


» Ca = Coon — Caounn Cye= Cooma Dago/D4(90) Cee (6) 
a Doom = 8, Cyl + e.Cel, (B) 
/ En = D2/(C oom l); és= /D%(Coom /); (r) 


“rae Daso — onTH4eCcKaA MJOTHOCTh HO KpuBoi 4 mp 490 My; Dg — OlTHYe- 
“€Kad MJOTHOCTh MpH 490 mp» no KpHBoH 1; Cogn — CyYMMapHax (o6u1as1) 
“KOHUeHTpaluA KpacuTesi B pacTBOpe, C, — KOHIeHTpaluA HeCOJIbBa- 


‘TMpOBaHHOrO KpacuTelA B pacTBope 4B, C;— KOHICHTpalHA COJIbBaTa 
B pactBope 4, Doom — ONTHYeCKaH MJIOTHOCTb 10 KpHBoH 4; &) H & — 
‘MOJeKyJApHbie  KOspPuUHeHTbI  NoralwennA COOTBETCTBEHHO  He€COJIb- 


“BaTHpOBaHHOrO KpacHTesA compBata; | — TomuuHa clos pacrsopa; D; — 


- onTM4ecKan MJIOTHOCTb 0 KpuBolt 6; Dj — onTuyeckas MMOTHOCTS Mo KpHBOH J. 

- PapencTBo (a) cipaBeA MBO, MOCKOJIbKy KpacuTeub, pacTBOpeHHbI B YHCTOM 
rexcane, npH 490 mp cBeTa He Norsoul<eer. PaBeHcTBa (6) HMeIOT MECTO, MOCKOJIb- 

Ta6auna 1 


CTBOPHTeJIe cnuptT — rekcaH pa3JIMdHOrO cocTaBa 


-_ \ 
| pemiectBa 1 B CMellaHHOM pa 


—— es 
t  —Do6 Doouy Dobu Do6m, Do6uy Doou Doom Doom 
470 Mp. 480 mp. 490 mp. 500 mp. 510 mp. 20 Mp 530 Mp. 540 Mp. 
: Haiig.| Bbl4u.| Hay.| BI. Halg | BbIG | Haiia | BbIy.| Haliz. 


Halig.|pbId. | HAW.| BHI. 


= oi84 | ; ut 


— | 0,69 — 0,53 — | 0,418 0,09 
0,64| 0,59 | 0,49} 0,41 | 0,34 0,2 0717 | 0,40 | 0,08 | 0,05 
0.54] 0,44 | 0,44 } 0,26 | 0,26 0,13 +} 0,44 | 0,06 | 0,07} 0,02 
0,43] 0,30 | 0,38 | 0,16 0,21} 0,07 | 0,12 | 0,02 

0,32 | 0,19 | 0,24 | 0,09 0467}70,02 \ = — 

— 10 _ 0 _ _ 0 — 0 


| tBope, Bbiy. m0 (a); Cy — KOHMeEHTpalluaA HeCOMbDEATHPOBAHHOLO CNUpTOM KpacuTena (BIN. 0 (6) ). 


Ky JIA BCX paCTBOPOB, CNEKTPbl KOTOPbIX conocTaBImioTCA Ha plc. 2, CyMMap- 
. 6bivia nocTOAHHOM. PaBencTBO (B) BbITeKaeT U3 
jOTCA TOMbKO 2 THNa MOrmowlaouIMx “acTHIl. 


Jonyulenus, uTO B pacTBope Me 
M CO/IbBaT ompeyesieHHOro cocTaBa. 


HecOJIbBaTHpOBaHHaA MOJIeKyJla Kp acuTelA 


PaseuctBa (r) BbiTeKaloT u3 HalllerO MCXOAHOTO WONnyeHHA. 
| 603 


Paseucrso (B) mocse HeOOXOLHMbIX MpeoOpas0BaHH MpHHuMaeT BHI: 
Deon, = (Be ( lea (Dsoo/ Pex) = D3(D190/D 90); (q) 


3uauenua D oo, paCCuMTaHHble M0 paBeHcTBy (A) H HalileHHbIle HeNOCpeACTBeHy 
HO 110 KpHBOM 4, yLOBMeTBOPUTebHO COBNaaoT B HMHTepBavle AHH BOH 410—) 
480 mu (cm. Taos. 1) 
Ilpuaquaunax Bown O01b} 


Me me 490 mu paccuHTaHHble) 
MH HalifeHHble 3HaueHHs) 
06 CHIbHO pacxogsatcn. Taf 
KMM OOpa3s0oM, TpeAMoso | 

a6t *KeHHe O HAJIKUHH B pac 
A TBOpe BellecTBa (1) paB+ 
y HOBeCHA HHAMBULYaIbHO- 


ro COJIbBaTa (KpacHTeJIb—} 
t CNHpT)  OMmpeeseHHoro! 
5 cocTaBa HM HeCOJIbBaTHpO- 
\ BaHHOrO KpaCHTeJIA He} 
Ke a f HcuepnbiBaeT BCeH CJIOK-' 

400 420 440 460400 420 440 400 420 440 460m,  HOCTH MOMOXKEHUA, HMEC-| 
A= ollleroO MeCTO B JleHcTBH~! 


Puc. 3. Cnektpst nurnouenua pacrsopos (I!) B cmecax TeIbHOCTH. . 
6eH30/1 —rekcaH pa3Horo coctaBpa: /—100% GeH30ma, E jO) ay at BH J 
2—77,4 mon.% OeH30na, S—59,5 monm.% Gen3sona, 4-386 w3mMeHeCHHA CTE K- 
I 0 pa 0, a 0 

mom.% OeH301a, 5—14,1 mon.% Gensona, 6—100% reKcaHa Tp a: Aniace He CM Cet 


wlaeTc a;nOOoOuHnIH 
MAaKCHMYM CTAHOBHTCH HAWNOONC€Ce yHTeHCHBHHEM. 
OTOT BU, MSMeHEHMA CMeKTpa MbI HaOmOLaNM A 2-6eusnnupen-3-KeTo-2,3- 
urugpotuvonadtena (III). 

Ecuim MOAXOMMTb K Rey POpMasbHO M CONOCTaBygTD 4 HaMOOMee MHTCHCHB- 
HbIX MA@KCHMYMOB, TO COJIbBaTOXPOMHOe CMeIIeHHe makcumMyMa Mp nepexoyle 
OT reKkcaHa K OeH30y cocTaBuT 14 mp (cpaBHu 6, 7, puc. 3). OfHako xorga 
Ob M3MepeHbI CHEKTPbI NOPMOMLEHHA B CMeCWIaHHbIX pacTBOpUTeIAX 6eH301I— 
rekcaH (plc. 3) MIM ciupT — rekcaH, BbIACHUZOCb, UTO GOOslee HHTCHCHBHBIM 
MaKCHMYM lipeBpailaeTcA B MOOOUHbIN, a NMoGouHbIit BoSpacTaeT HM CTaHO- 
BUTCH HavOovlee HHTCHCHBHbIM. McTHHHBIi COJIbBaTOXPOMHBbIN 3dpipekT COCTOMT 
He B CABure Ayaxc, @2 B XAPAKTEPHOM M3MeHeHHH CNeKTpaJIbHOH KpHBOH. 

Meto, CN€KTpOCKONWMH B CMeLIaHHbIX PacTBOpHTeIAX HA OCHOBe aJIKaHOB 
MO3BOIHeT Oovlee TOHKO, YM ApyrHe M3BecTHble CiocoOEI, WudpepeHIMpOBaTb HU 
KJIaCCH(pULMpoBaTb JecTBHe pacTBOpuTeA Ha CH€KTp pacTBOpeHHOroO BellecTBa. 
MoxkHO HaJleATbCA, UTO B Pade CyYaeB MeTON OyseT MOe3eH AA OOHAPyKeHUA 
cnelvupuyxecKkoro B3aMMOJeHcTBMA pacTBOpuTena c PaCTBOPeHHbIM BellleCTBOM. 

Mbt BbIpaxkaem OarofapHocts M. M. [Llankunoli 3a nOMOULb B H3MepeHHH 
CNeKTPoB. 

Jla6opaTopuxA KpacnTeneH H mpoOmemEI UBeTHOCTH 
Tipu MockopcKom mearornuuecKom HMHCTHTyTe uM. B. WV. Jlenuna ta nen 
Py6exanckuh dunvan Hayyno-nccnegopatepcKoro HHCTHTyTa 
HOyNpOLyKTOB WH KpacuTeseit 

ont i UAMTHPOBAHHAS JIATEPATYPA 
eee ee ao B. E. WetTpyupxun, )KOX, 10, 600, 613 (1940). 
Basie Boe is's; J. Chem. Phys., 18, 292 (1950). %J. Ooshika, J. Phys. Soc. 
Japan, 9, 594 (1954). By Ge INC IR Ae, di Phys. Chem., 61, 562 (1957) § He 1. bea 
i He B, Ontuka w cnektpocxonus, 7, 52 (1959). ®B.C.Henopeut, H.T. Bax mu- 
eB, OntuKa |M cnektpockonus: a) 5, 634 (1958); 6) 8, 777 (1960). 7 A.W. Kamp wa 
ae a Tumomenko, lO6nneiin. cOopx. AH YCCP, Kues, 1950, crp. 287. 
a ee Ea pH anos, Yen. XM., 29, 1336 (1960). ®L. Brookeretal., J. Am. 
a (i9ee).” 3, Seon S. Hiinig, O. Rosental, Lieb. Ann. Chem., 592, 

; - V. Sidgwick, Organic Chemistry of Nytrogen, 1937, p. 31. 


BM A. MocTrotmaneKHh B.A Us 
XHM. : 13 er MaHuabCKH LH, KOX, 31, 17 (1961); YKp. 
Chemie. 1959, pee H. A. Staab, Einfiihrung in die theor. organ. Chemie, Verlag 
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Axanemux B. A. KAPIHH, B. A. KABAHOB, B. TI. 3YBOB u A. B. 3E3HH 


ee ee 


| TOJMMEPHSALH A ALLETOHHMTPHJIA HW JAPYPHX HATPHJIO’ 
. 
_ B paGote (') Ha MpuMepe alleTOHa MBI MoKa3asH, 4TO, HCHOMbSyA NpHHWwun 
ynopxAoueHHA MOJIeKyJI MOHOMepa B peaKIMOHHOH CHCTeMe, MOXKHO OCYULeCTBUTb 
HOMMepHsallHI0 MOHOMEpOB, KOTOPbIe B COOTBETCTBHM C 3aKOHAMH TepMOJMHa- 
KM He MOryT ObITb MpeBpallleHb! B MOMMMepb! HeMOCpeACTBCHHO U3 AUAKOTO 
soctosuua. B cmyuae alleToHa 9TOrO yAaeTCA MOCTHIHYTb MyTeM MpeABapuTedb- 
rO 3aMOpaxkuBaHHA MOHOMepa H NOMMMepH3alluu ero B TBeEpAOM COCTOAHMH. 
BamopaxkuBanve, N0-BHAMMOMY, IIpHBOLUT K H3MCHCHMIO 3HaKa SHTPONMH noJi- 
Mepu3ailuu (pasHOcTH SHTporMii KOHeYHOrO HM MCXOMHOTO COCTOAHHH CHCTEMb!) 
Ba CUeT CHWKEHHA SHTPOMMM MCXOMHOTO COCTOAHMA. 
 B uacrostieli padoTe sTOT Ke NPHHUHN MpHMeHeH C MWesbiO OCyULCCTBICHHA 
NOJMMepH3alNH HATPHJIOB MO CBA3H C=N. Noaumepu3ayua HUTpHJIOB JoOuDK- 
Ha COMPOBOKLAaTbCA oO6pa30BaHHeM BMecTO Kako cpa3sn C = N ofnon cBa3H 
CG =N u onnoii cpa3zu C —N. Sror mpomecc 6e3 yueTa SHEprHl COMpsKeHHA 
Mpoucxosus Obl c MOrsouleHveM Tera, TIpHONH3UTeIbHO paBHBIM 1] KKad/MOJIb 
(exeprun cBaseli C=N, C = N u C—NcootsercTBeHHO paBHbl 149,~84 u 53,5 
iKKasI/Momb (*)). DHeprua conpaxKeHMA, BbIJeNAOMaNcA MPH o6pa30BaHHH CH- 
cTemMEr cBa3elii — C = N —C = N—...,B myuilem cJlydae NOKpblWla 6bI STOT 
Jepunut, clesap TenmoBpol sdpekT peakitHu 6nu3kuM K 0. TlockoubKy nepexoy 
%KUKUi MOHOMep — TBepAbIii NoMMep Bcera COMpOBOxAaeTcCA YMeHbIMCHHeM 
sutTponuu (AS < 0),To noMMepH3alluA HATPHJIOB B OOBIUHHIX YCJIOBHAX MO -CBA3H 
‘C =N neBo3MoxHa (Mp H3MeHeEHHH TeIIOCOLepKaHnA AH =—Q=0 4a 
AS <0 wsmMenenve u306apHo-M30TepMuyecKoro = 6NOTeHI[Haa AZ = AH — 
— TAS > 0). Ham yfanocb ocyilecTBUTb NOMMepHsalluio pAya HUTPHJOB 
(aueToHUTpHs, MpPOMMOHUTpPHI, TOMMOHUTPHI, 6eH3OHUTPU, TpudpTopaero- 
HUTPH Hlp.), YOpALOUMB MOJeKyJIbl MOHOMepa B TBePALIX KOMINICKCAX, KOTO 
ple OHH Jerko OOpasyloT C KOOPAMHAILHOHHO-HeHacbILCHHbIMH rasloreHuyamMu 
MetagmoB (ZnCl, BeCl, TiCl,, AlCls, SnCl4 4 Ap.). 97M KomMMeKcbI NpeACTaByA- 
oT coo’ KpucTamMuecKHe BelllecTBa NOCTOAHHOFO CocTaBa (o6pmHO MeX,° 
- 2RCN). O6pasoBpaHve MOJCOHEIX KOMMJIeKCOB H3 UCXOMHBIX BellecTB COMPO 
BOXKMaeTCH SHAYHTEJIbHBIM YMCHDINCHHeEM SHTPOMHH CHCTEMBI, JOCTUralouLyM, 
“Hampumep, B Cslyyae KOMIVIeKCa TiCl,-2Py 49 xKan/rpan-Monb (°). Ect 
HEKOTOPbIe OCHOBAHHA MOsaraTb, YTO MOJIEKYJIbI MOHOMEpa B TaKUX KOMIICKCAX 
loOpasy10oT yrakoBKH, GnarompHaTcTByloulNe UX COeMMHeHHIO B MOJIEK JAP HbIe 
enn (*). ipu narpepaHHv KOMMIeKCOB HUTPHJIOB HM ralOreHHOB MCTaJWIOB Ip 
memniepatypax 180—350° B repMeTHYeCKH 3aKPBITBIX COCyHax (gamaaHHbIxX CTeK- 
JAHHEIX AMIYJaX WAM aBTOKsaBe) B OTCYTCTBHe BNarM H KUCNOpoa BOsAy Xa 
TIPOMCXOMUT TMOMMMepH3allHA YNOPAROYCHHBIX MO/eKYM HUTPHJa C o6pa30Ba- 
HHeM COMpPsAxKeHHBIX WeNeli, MOCTpOeHHbIX M3 YepeyIOuIMXCA ATOMOB yrule- 
pola u a30Ta: 


are 
ee CHEN C=N-C=N—... 


7 Tanorenny, MeTaJlJla B 3TOM mpomecce cbakTH4eCKH BbINOJIHACT pOJib areHTa, 
{ HO3BOJAFOLLEroO CU BUHYTb XHMUHYeECKOe paBHOBecHe B CHCTeMe MOHOMeED — TIOJIM- 
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Mep B CTOpoHy O6pa30BaHua nomuMepa. Ilo okOHYaHHH peakIHH HeOpraHuyec 
Kas COJIb MOXKET ObITb BbIMBITa H3 NOMMepa COOTBETCTBYIOWMMH pacTBOpHTelA 
MH (BOOM, AMMHaKOM HIM KHCOTaMH). HarpeBaHve HUTPHJIOB, B KOTOPbIX pac 
TBOPCHHbI JIMUIb HEOO/IbIIMe KONMYeCTBA YKA3aHHbIX BbILWe COIeH, PaBHO Kak 
TOMBITKH OJIMMepH30BaTb HUTPHJIbI 

% IIpH CBEPXBbICOKHX JaBJIeHHAX (I0-} 
panka 10 Tec. at.) (®) mpHBoxat) 
TOJIbKO K O6pa30BaHHIo LUKJIHMYeCKUX) 
TPpHMepoB. | 
JlaHHble H.-K. CIKTPOCKONHH CO-} 
rulacyioTca C MpwBeweHHOH  BBIILe} 
CTpyKTypHOM dopMynoH NoMHUTpH-| 
mos. Ha puc. | npeycraBjeH 4.-K.} 
CHeKTp NOuIMaleTOHHTpusa, nlovly4eH-} 
HOrO NOMMepH3alveln  alleTOHHTpH-} 
jla B Kommuexce c ZnCl, (2CHsCN +} 


/ponytraxue —> 
Ss 


50 -ZnCle). O6pa3ubl Avia HCCeAOBaHHA | 
rOTOBHJIM H3 MOpOuiKa MouIMMepa, 3a-} 

40 TIpeccOBbiBasd ero B TaOueTKH Cc KBr. 
upokas HHTeHCHBHad Movloca B O6-| 

30 nactu 1580 cm~! cooTBeTcTByeT 0- 
TJIOMLEHHIO CHCTeEMOM COMP sxKCHHBIX. 

20 cBaseli C = N. [lomocbi normomexna | 
1100 1200 alll io gi 1800 em B oGnactu 1409 uv 1352 cm? MoxKHO 


OTHECTH K CHMMeTPHUHEIM ledpopmMa- 
IWHOHHBIM KoseGaHuam CHs-rpynmbt- 
Tlornmomenve B o6nacTu 1138 cm, 
BOSMOXKHO, OTHOCHTCA K M@ATHHKOBBIM KOJIeOaHHAM MeTHJIbHOM Ppynlibl. | 

TIpowecc nomMMepH3auHH, 10 BCeHl BEPOATHOCTH, MpOHCXOAUT M0 crynenuaTo~ 
My Mexanusmy. MosekyJApHbIit Bec NOMMMepa B Mporecce NOMMMepu3salMH pacTeT | 
BO BpemeHu. Buauasle oO6pa3yioTcaA *KEJITHIE HASKOMOJIEKYAPHbIe BOLOPacTBOpH- 
MBI€ MpOYKTbI, C yBEJIMYCHHEM BPeMeHH NOMMMepH3allHH WBeT MOMMMepa MOCTe- 
M¢HHO MCHAeCTCA OT 2KeTOFO WO TeMHO- 
KOpM4HeBOrO HU YepHoro. Tak nomMaeTo- 
HUTpHJ, NOYYeHHEIM pH Harpepanuu 
KOMMeKca aleTOHHTpHia c ZnCle upu 
250° B TeueHve 5 uac., mMpeycTaBsaer 
co6oH TeMHO- KOpHUHeBbIit MOpOmoK, 
pacTBOpHMbIi B AumMeTHopMamuye.lIpu 
YBeJIMYCHHH JJIMTeIbHOCTH HarpeBa 06- 
pasyloTcH MO/MMepbl, pacTBOpHMBIe 
TOJIbKO B KOHICHTPHPOBaHHbIX KHCJIO- 
TaxX (MypaBbHHOH, bocopHoH, cepHo;). 
YpemMueHHe BpeMeHH MOTMMepu3salnH J 


Puc. 1. V.-K. cnekTp noaHaleTOHHTpHia 


O83 06 a9 


mpu 250° yo 10 uac. HM BbUNe NMpHBO_UT 
K OOpa30BaHHIo YEPHbIX HEpaCTBOPUMbIX 
MlOJIMMEpoB. 

Ha puc. 2 npeacTaBsIeHb! pes ybTaTHl 
U3MepeHHA BASKOCTH PaCTBOPOB OOpa3- 
LOB NOJIMALeTOHUTp Hla BCepHOH KHCIO- 


12 2/l00™-» 


C— 


Puc. 2. 3aBHCHMOCTb NpHBeAeCHHOHM BASKOCTH 


OOpaslOB NOMHaWeTOHHTpHsa, MOyYeHHBIX 
B Pa3IHUHBIX YCOBHAX, OT KOHIeHTpPalHu 
pactsopos. ‘Temnepatypa noulMmMepH3anH 
250°; MpOMOKUTebHOCTh TMOJMMepHsalHn? 
1—4 yaca, 2—5 uac., 8—6 uac., 4—7 uac; 


Te, NOJIYYeHHBIX Np pasJIM4HOM BpemeHu 

NOJIMMepW3ailnv. C yBeJIMYeHHeM BpeMeHH MOJMMepv3aluM XapakTepHcTuyec- 
Kad BASKOCTb BO3paCTaeT BIJIOTh 10 MepexOa NOJIMMepOB B HepacTBOpHMoe Cco- 
cTosHue. AHanorM4Hble 3aBHCHMOCTH MOXKHO HaOslOLaTb mp yBenuueHuH TeM- 
nepatypbl peakinu. Tak, npv 300° yepHpii HepacTBOpMMbIit NomMMep OOpa3syetca 
yxe uepes 5 yac. nocle Hayasia MOdMMepusaluu. Ec npHwHaTb, 4TO Kaka 
NOJIMMepHaA Welb B KOMIWIeEKCe pacTeT mo cTyMeHYaTOMy Me€XaH¥3My HesaBucH- 
MO OT JIpyrux W3 3apaHee CO3aHHOH MOseKYyJIAPHOM 3afOTOBKH, TO H3MeHeEHHe 
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NeHw WoMMepHsaluH (P) BO BpemeHH (¢) MOXKHO ONHCaTh ypaBHeHvem 


dP _ 
cies e 


® k non P =2t, 
; 
Te & — B TlepBOM NIpHONW2KeCHHM MC2XKHO MPHHATb KOHCTAHTOM, 3aBHCAIeH OT 
Temiepatypbl H CTpOeHuA KOMMJIeKca. XapakTepHcTHYeCKad BASKOCTb CBA3AaHAa 
O CTeMeHbIO NOJMMepHsallMH M3BeCTHBIM cooTHOMIeHHem [yn] = KP*. [aa 
OYeHb XKECTKUX NOJHMepOB, KaKHMM ABJISA- 
(OTCA TOJIMHUTPHJIbI, @, BePOATHO, O1H3KO 


kK 2. Ilostomy Qi0 
E 008 
[n] ecyeAt = Kt. 1 006 


i S 

A3 pwc. 3 BUHO; TO MeficTBUTebHO 9Kcne- ~ O04 

PuMeHTabuasd 3aBucumocts [ny] or 2 mower 02 

ObITb OnMcaHa mpsaMoi, sKcTpanosmupyemoil 0 020 25 30 40 vact50 
B Hayao KOOpAHHAT. #2 —= 

© Hlonuuutpuapl o61ayaror BEICOKOM =TepMo- 

TOHKOCTHIO, M0J1ympOBOAHUKOBbIMH CBOMCTBA- 2 
tn W OOHApy2KUBaIOT CHeKTpbI 9.11.p., xapa- Puc. 3. SaBHCHMOCTB XapaKTepucTH- 
TepHBIe JI MOMMCOMpsxKeHHBIX CHCTeM. |, Se on Eee aaiile 

OT KBayipaTa BPeMeHH fOJIMMepH3a 
DulekTpompoBosHocTE MOpOWKOB NOJIMMeCpOB- wan. ,jTemnepatypa nomMMepHsalHH 
B INMpOKHX Mpeyesax C xopouteii BOCIpOH3BoO- 250° 
MMMOCTbIO MeHseTCA pH H3MCHEHHH Temmepa- 
Typbl NowMMepHsainu. PesyibTaTbl H3MepeHUA 3IEKTPONPOBOAHOCTH OOpasIloB 
MOMALeTOHUTp Ha, NOJYYeHHbIX B PasJIMYHbIX YCOBUAX, HOKASBIBaIOT, UTO OHA 
pacter c yBeIMYeHHeM BpeMeHH UH TemNepaTypb! NomuMepusann. [pu usmMenenun 
TeMMepaTypb! nowHMepu3atuu oT 250 no 350° H BpeMeHH NOHMepH3allHu oT 5 
Mo 8 4ac. 9e€KTPONPOBOAHOCTb MPH KOMHATHOM Temmepatype Bospacter Ha 6 T0- 


PaaKoB. Temnepatypubli xo, 9/IeKTpOnpOBOAHOCTH B HHTepBase Temiepatyp 
& . . —E/RT 
20—200° C aa Bcex O6pa3oB CTporo COOTBETCTBYeT YPaBHCHHIO 6 = 6,€ ‘ 


OnpeseveHbl SHEprHH aKTHBAWHH 


Ta6auna 4 3JIEKTPONPOBOLHOCTH, KOTOPble ma- 

jaioT Cc YyBeIHYeHHeM TeMMepaTypbl 

‘Pexum nosune- és WM MpOOJMKHTeIbHOCTH NOJIMMepH3a- 
' -~pusauun SPATE ree E, 33 aa P 


IMM, U3MCHAACh [IA WCCIEMOBaHHBIX 
| o6pasioB B npesenax oT 0,35 Zo 
' 0,2 9B (Ta6u. 1). YmenbuieHHe 9Hep- 


200°, 5 uac. | 1,7-10-12) 3,0-10-5 0,35 THH aKTHBAIHH ~~ COMNpOBORKMaeTcA 
Be’ 4ac a 7,3-1074 ales BO3pacTaHHeM IIpeAIKCIOHeHTA, ATO 
egg mely’6 10-4 ee, ae yKa3bIBaeT Ha OTCYTCTBHe «KOMIeH- 
350°, 8 uac. 14,0-10-516.8-1021 0,24 Cal\MOHHOrO 9apipekTa». 


Takum o6pa30M B_ HacTOsiler 
. paOoTte m0Ka3aHO, 4TO, HCiOJIb3yA 
MPHHUHN MpelBapHTeNbHOH YHOpAOUCHHOCTH MOJIeKyJ MOHOMepa, B  UYHCO 
MONMMepUuSyIOUUXCA CBA3SeH ylaeTCA BKJIOUMTb elle OMHY KpaTHy!O CBA3b, 
eBi3b C=N. 910 oTKpbiBaeT BO3MOXKHOCTS NOYYeHHA HOBOTO KJlacca MOJIH- 
IMCPHBIX BeLeCTB C CONPAXKeCHHbIMA CBASAMH B TvViaBHOH WenH Ha OCHOBe 
[pPasHOOo6pasHbIX HUTPHVJIOB. 


Mockosckuit rocyfapcTBeHHbIlt yHHBepCHTeT ‘Toctynnsio 
M4 um. M. B. JlomoHocosa 4 V 1961 
aA WMTHPOBAHHASA JIATEPATYPA 


1B. A. Kapruu, B.A. Ka6anos,B.Il. 3y6o8, HM. Ilanucos, JAH, 
134, 1098 (1960). 2M. X. Kapanetpeauu, Xumuueckaa TepMogunamuka, M., 1953. 

H. J. Emeleus, G. S. Rao, J. Chem. Soc., 1958, 4245. 4M. A. Tlopan- Ko- 
Muu, J. 0. Aropmsan, I. H. Tumenko, Kypu. crpyktypy. xum., 1, 337 (1960). 
SM. [. TouuKk6epr, XumunuecKoe paBHOBecHe H CKOPOCTh peaKWH Np BbICOKUX JaBe- 
max. M3_q AH CCCP, 1960. 
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XHMHA 


Unen-Koppecnonjent AH CCCP H. K. KOUETKOB, HM. Fr. KYKOBA 
uM. C. PuIYXORER 


TOHKOCJIOAHAA XPOMATOrPA®HA LLEPEBPO3H 0B 


PasqeieHve, OUMCTKa WH HHAMBUAYyalusalnA WepeOpo3sux0B Oo CHX Nop AB- 
JmoTcA TpyHoH 3aqauel. Hapsayy c KaccWwyecKHMM MeTOJaMu pakIHOHUpO- 
BaHHA 3a MOcueqHee BpeMA JIA STOH WeM Hada NPMBMeKaTb xXpomaTorpadu- 
yecKHe MeTOJbI: OTZeNeHHe WepeOpo3HAOB OT Apyrux CPuHTOMANAAOB Ha KO- | 
JIOHKe C OKHCbIO asiomHHUA (') WIM NMpomycKaHve yepes CMecb dulopH3uua c| 
vOHUTaMH (2). Belicy, MmpHMeHHBUIeMy XpoOMmaTOrpaduvio Ha CusMKarese | 
TpaJHeHTHbIM BbIMbIBAaHHeEM CMeCbIO XJOPOPOpM — MeTaHOJ! AIA pasjenenus | 
c(pHHTOMMHAOB (°), yalocb BbIJeIHTb TAKUM OOpa30M MHAMBHAyaJbuble Kepa- | 
3HH HM WepeOpoH, Hapsyy Cc  BeLIeECTBOM, He ABMAIONHMCA WepeOpo3snfoM, | 
HO WMeIOUIHM O6H3KyIO K HAM CTPyKTypy, OKOHUYATEJbHO elle He yCTaHOB- | 
JI@HHY!O. | 

CambiIM csla6bIM MeCTOM BCeX HCCJIeqOBaHHH MO pa3sfeseHHIO WepeOpo3u- 
JOB, a B 3HAYHTeIbHOM Mepe HW Apyrvx CPUHFOMMNMAOB, ABJAeCTCA OTCYTCTBHE 
YeTKHX Me€TOJOB KOHTPOJIA (pPpakIMOHHpOBaHHA, YTO HEPeAKO NOHOCTbIO Obec- 
ILCHHBaeT METOLbI pasqereHna. Mcno,30BaHHe Jia STO eM xpoMaTorpaduu 
Ha Oymare (4, °), B TOM 4HCIe Ha AMMperHHpOBaHHOH (°), He aeT FOMKHOFO 
pe3yNbTaTa, YTO MOKHO TOATBEpAMTb UW HaUIMMH JaHHBIMH. Bo Bcex ciyyaAx, 
BCJI€ICTBHe BbICOKOH MW OH3KOH AIA OTCbHbIX TpelcTaBuTenelH ruypopo6- 
HOCTH, Wepe6posHybl WAyT OHM pa3MbITbIM NATHOM c Rf, NpeBbILlialoulHM 
0,85—0,90. 

Hamu ycTaHoBseHo, YTO BHOMHE NOLXOMAULMM MeTOJOM KOHTpOA pasyese- 
HMA WepeOpo3svfoB ABJAeTCA xpOMaTOrpaduA B TOHKOM Cyloe, paHee He MIpH- 
MeHABWUAaACA. K MOMeHTY 3aBepLICHHA HaCTOALLErO MCCeEqOBaHUA NMOABHJIACb 
padota Sukesuya vu Mesa (*), B KOTOPOM NpHBeAeHbI JaHHble MO TOHKOCJIOHHOK 
XpomaTorpadun Ha CHJIMKarevie pasJIMYHbIX JIMMHOB, B TOM 4MCJe NO MeHTHCH-- 
Kalu JByX WepeOpo3sHs0B (KepasHHa H Wepedpona). 

Hamu nposoqusach TOHKOCAOMHAaA xpomMaTorpadua WepeOposuAHou dpakinu 
CPUHTOMNHLZOB FOMOBHOTO MO3ra KpyNHOro poraToro CKOTA, UpeABapUTeMbHO 
OUMMIEHHOH OT CCHHTOMHSJIMHOB, CyJIb*paTHAOB MW FaHriMO3H0B nponycKanHem 
MNMPpWAMHOBOTO pacTBOpa Yepes KOJIOHKY C OCHOBHOM OKHCbIO aJIIOMHHMA (ak- 
THBHOCTb 2 10 Bpoxmany) (*); @pakiua WepeOposnJoB He cofepxKasa cbocdopa 
WM cepbl. [ImacTHHKH, NpHMeHABLIMeECA JIA XpOMATOrpaduu, MpHroTOBAIHCb 
CJICAYIONLMM OOpasoM: Ha TULATeIbHO OUHMUICHHY!O CTeKJIAHHY!IO MJlaCcTHHKy 
(13x 18) HaHocwacb ofHOposHan nacta u3 6, 7 r cumuKarena KCK (150/200 
Mell.), 0,35 r mpokaseHHoro rumca u 19 MJ BOLI, MaCTHHKa BbICyIIMBasacb, 
2—3 waca Ha Bosflyxe u 2 vaca mpu 105°. []acTHHku coxpaHavilcb B SKCHKaTOpe 
Ha NpOKaJIeHHbIM XJIOPMCTHIM KaJibliveM. B KayecTBe NOABHKHOH Wasbl, B OT- 
JIM4He OT YIOMAHYTHIX ABTOPOB (*), IPHMeHAJIMCb Ge3BoLHbIe CHcTemb!. HanGosee 
NOAXOMAMWUMH OKa3aJIMCb CMeECH XJIOPOPOpM —MeTAaHO, cofepxKauine oT 10 Fo 
20% meTanoua. 

Cmecb lepe6posHzoB B KoviMuectBe 40 y B20. cmecu xopodopm — meTa- 
HOW (2; 1) HaHocuacb Ha paccTosHuH 1,5 cM OT Kpas Ha NacTHHKYy, KoTOpas 
NOMealach B KaMepy C pacTBOpHTejem Ha | 4ac; pOHT pacTBOpUTeA pH 
3TOM MOXHuMaeTcA OObIUHO Ha 10—12 cm. Tlocae BbicyuimBaHua Ha BOsLyxe 
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‘XpOMaTorpamMMa OIIPbICKMBaaCb KOHICHTPHPOBaHHOH cepHOH KUCJIOTON; 
‘mocie 1O—15-munyTHoro HarpeBaHua Mok aMno WepeOposuAbl NposBuAucL 
'B Bue YepHEIX NATeH. Basataad HaMH B Mpe{BapuTeIbHbIX OMbITAX WepeOposus- 
ie (ppaki\ua, OUMIMeHHAaA KaK YKa3bIBaJlOCb BbIIMe, WaBasa Ip UcnOb30BaHUK 
‘CucCTeMbI xXJOpodopm — metaHon (80: 20) ueTbipe naTHa: Ba sapKux c Rf 
0,41 u 0,51 u zBa cna6prx c Rf 0,75 u 0,85. 

PaspaOoTanHHbli MeTO ObIJI MpHMeHeH HAMH Jlalee AIA KOHTpOsA Tp mpe- 
apaTHBHOM pa3AeJIeHHH WepeOposusoB pacnpexesuTebHOH xpomaTorpaduei 
ia KOJIOHKe C CHJIMKaresiem. Kak ynomuuasocb, Belic (%) up pa3lenennn 


id 


\ (PHHTOMMMHAOB ITHM MeTOOM 


BbIACIH JIMWIb Kepa3HH HW Ile- ths 
| peOpou, HHAMBULyaJIbHOCTb KO- 

“TOPLIX, OMHAaKO, OcTaeTCa HeHC- 
“Hol, mocKombKy aBrop He npu- ‘7 
.M€HAJI KakOro-JIH60 XxpomMaTo- 

“Tpadu4eckoro KOHTPOJA UX OF-  3ggb 
“HopogHoctu. IIpu pa3qenenun 
'Belic ucnomb30Bal JIMUIb He- 
}OoubuiNe KONMYeCTBa TuNMAOB 2007 


'(70—200 mr), ccbiasacb Ha He- 
100 


/OOXOMMMOCTL HCXOLUTb U3 pac- 
“yeTa He Ooylee 4 mr sMNuOB 
tna | r cuauKarena. Mp noKa- 
“3aJ1M, 4TO BOOMHE YeTKOe pa3- 


300 


150 200 350 
Helenve mpoOucxouT u pH Homepa pparuuti 
Harpyske 8 mr lepedposui- eae Ang -Mem 

HOH (pakunu na | r cusuKa- hei 


WZ 

a: hae ee Pp ) Xpomatorpauyeckoe pasyemenue 400 mr 
ee ences Se ee oe ees bonne Ha KOJIOHKe C CHJINKareJIeM 
| BHIMbIBAHMA (HeOcTaTOUHO 2¢p- (eo aranentons) 

@eKTHBHOTO H3-3a OH30CTH 

CBOHCTB OTJE/IbHBIX LepeOposHfoB) CeLyeT NPOBOAMTh BbIMbIBAHHe SHAYHTeWJIb— 

HO MefueHHee, uem 9TO nena Belic, IpHMeHABWIMH CKOpocTh 40—45 M1/4ac. 

Mbt mpoBoyusiM xpomMatorpaduyeckoe pasjeJieHHe 400, Mr ROR Se) 

dpakuuu (He cojepxKartei cboccopa H Cepbl, CosepxKalllen 21,3% rauaKTOSbl, 
 BBIUHCJIeHO WIA wepedpoua 21,7 % ramakTO3bl) Ha KOMOHKe 20400 mm c 50 r 
-cnauKarena (KCK 75/100 meur.). LlepeOpo3nabt pacTBopAJHch B 42 Ma CMeCH 

xmopocdbopm — metanou (20 : 1) uw HaHOCHJMCb Ha NpeABapTebHO IMPOMbITYy!0 

x opodbopM—metaHoiom (2: 1) MH 4HCTHIM XJIOPOPOPMOM KOVIOHKY. BpimplBaHe 
“MPOHSBOAMTOC CeLyIOULMMU pacTBOpuTesAMM (110 nopaaky): 230 ma xsJopo- 
dopma, 720 ma cmecu xopocbopm — MeTaHout (98 :2) 1 1150 ma cmecn xs10po- 
gopm — meraHoa (95:5). CxopocTb BbiMbIBaHua coctaBiana 10—I1 ma B 

yac, 3t0aT coOupasca B 5,5 Mi (pak Ha KOJJEKTOPE. V3 kaxjon ppakuun 
oT6upasocb 0,5 Mi au0aTa, B KOTOPOM OMIpeeAIOCh COMepxKaHHe LalakTOSbl 
' aHTPOHOBbIM MeTOJOM, MoguduMpoBaHHBIM Pos (*). KpxBas BbIMbIBAHHA 1e- 
_ peOposuoB C KOJIOHKH, NOCTpoeHHas Ha OCHOBAHHM COMepxAaHUA PadlaKTOSbl B 
 OTICNbHBIX pakuuax, npencrapeHa Ha puc. |. TlonyueHHple Tp BbIMbIBAHHH 
 KOJIOHKH pakunHn OpiiM OObeAMHeHHI B YETHIPe TPyNNE! Awob, C, D.aKak WOKas 
'3aHo Ha puc. |. TonKocnofinaa xpoMaTorpadua BCex YeTbIpex Ppyni lepedpo- 
 3HJI0B 110 MeTOZNKe, OnMcaHHOl BEINe B CHCTeMe xJOpodopmM — MeTaHOMI (80 : 
20), nokasana, uTo rpynnet @paxunit B, C u D xapaktepHsytoTca XOpouio o6pa- 
30BaHHEIM KDPYrJbIM MATHOM H COJepKAT UHAMBUAyaJIbHBIe 1WepeOposuALt. 
‘Tpynna dpaxunit A xana ppa nsaTHa, M3 KOTOPbIX OHO COOTBETCTBOBAJIO IO 3Ha- 
“uexnmo Rf Bemectsy rpynnpi B, a Apyroe Obi HeMOCTAaTOUHO YeTKHM. Tloptop- 
‘JHaa TOHKOCJOMHaA XpomaTorpacuaA Bcex rpyim paki B MeHee NO/APHOH 
eucteme xsopotbopm — meranon (85 : 15) qamaOonee YeTKNe PesyJIbTATHI, MO- 
| Ka3aB HaJIMUNe ATH yYeTKO OUePYCHHEIX OTAEJIDHBIX MATE B rpyrine A (puc. 2, a), 
‘HM MOTBeEpAWIa WHAnBULyabHOCTb uepeOposujos rpynn B, CuD (puc. 2, 6). 
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Ta6anuna i 


Rf B cuctreme hon Rf B cucTeme X,JI0- 
Hoxepa eS podopm — meraHon Honore 3 podopm — metanowst 
dpakuuh Si dpakunH S, 
a 80 : 20 85245 a 80 : 20 85 : 15 
i u 
se A 2 =e Gee es be! 
450—182 A 0,70 0,50 483—200 B 0,70 0,50 
0,75—0,85 | 0,56 | 200-250] C 0,60 0,24 
— | 0,62 285—385 D OR55 0,16 
| A 0,68 
ae 0,74 


SHayenna Rf, NOMyYeHHBIe HAaMH TIpH TOHKOCJIOHHOH XpoMaTOrpaduu rpynn 
A, B, C u D B apyx cucTemax, mpHBefeHbi B Tabs. |. 

QTOT pesyJbTAaT, NONYYeHHbI OnarolapA MpHMeHEHHIO TOHKOCJIOHHOH xpo- 
MaTOrpaduu, HeECMOTpA Ha CBOH NpeABapHTeJIbHbIM XapakTep, MpeAcTaBssaerT 
3HAUHTeJIbHbIM HHTepec. JLo HaCTOAMLeErO BPCMeEHH TOUHO yYCTaHOBJIeEHO CyIIeCcTBO- 


a Rg 


aes rena | 
ae i 


* 


Puc. 2. TouKocaoiinpie xpomatorpaMMbl Ha cHumKaresie IlepeOposufoB B CHCTeMe XJI0pO- 
opm — metanon (85:15). a: /—410y nepe6posugos rpynnp A (Rf = 0,50; 0,56; 0,62; 0,74); 
if —cmecb 107 nepe6posuzoB rpynmpt A u 407 wepe6posuga rpynns B; J/I — 10y 
uepeOposuza rpynnti B (Rf =0,50). 6: 1—20y nepe6posuga rpynnst B (Rf = 0,50); 
J] —410y wepe6posuga rpynnsr C (Rf = 0,21); JI] — 20 _ wepe6posugza rpynns D (Rf = 

= 0,16); IV — 407 cmecu uepeSposngoB no paszemeHusa Ha KOJIONKe Cc cuaNKarenem 
Banve YeTbIpeX MHAMBULYaJbHbIX WepeOposuzoB: wepeOpoua (cpeHosuHa), 
Kepa3HHa, HeEpBOHa H OKCHHEPBOHA, TIpHuem mocweqHuH emje He BbIJeJIeH B- 
4HCTOM cocTOsHHM. Bmecte c Tem B 6oslee paHHen JUTepaType HUMeIOTCH HeOHO- 
KpaTHble yKa3aHuA Ha BbIJeJeHMe, M3 TULPOMHSATOB WepeOposupAHEIX paki. 
BbICIUUX 2KUPHbIX KHCJIOT, HE BXOJAUIMX B COCcTaB Me€PpeCuHCJICHHbIxX UeTbIPex. 
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epeOpo3nzos (°, 1°); noaBJeHHe STHX KHCJIOT ObIJIM CKJIOHHbI CUNTATb pe3y.JIbTa- 
TOM THposM3a NpHMecelt APYrHX CPMHTOMMMUOB B HeOCTATOUHO OUNULEHHBIX 
HepeOposHAHEIX dpakuuaAx. Kpome Toro, XOpOmiO H3BeCTHO CyIleCTBOBAaHHe, 
Hapaly c rasakTowepeOposufamu, ruoKOMepeOposnfzoB, KOTOpble OnliM BbIZe- 
yeHbI 43 ceneseHku (11) uw fo cux mop He Obi COHApy2KeHbI B FOJIOBHOM MO3ry 
ie): . 

_ Ecum yuectb, uTO, B OTMMYHe OT Coulee PAaHHUX UCCeAOBAaTeNeH, MbI HCXO- 
IWIM H3 WepeOposnAHOH Ppakuun, IULaTe/IbHO OUMLIEHHON xpomatorpaduyecku 
OT NpuMeceH Apyrvx C*MHTONHNHACB, TO OTHECEHHE KOMMOHEHTOB FpyIibl A 
K MpuMecsM HellepeOposHiHoro xXapakTepa KkéexeTCH MaJIOOCOCHOBaHHBIM. 
‘Xpomatorpeduyeckuit anauns rpynnb dpaxunh A cmefyeT cKkopee paccmaTpy- 
BATb KaK JOCTATOUHO ONpemeeHHoe yKasaHNe Ha HaylmuNe B NCCeEOBaHHOK 
HaMM lWepeCposH_qHOH dpakuNH TOMOBHOrO MO3sra KpynmHOTO poratoro cKoTa 
CM3BECTHBIX elle WepeOpo3vfOB, OTMHYAIOMINXCA CKOpee BCerO CBOHMM 2KUP- 
HEIMH KHCOoTamH. IlomyyeHHBIe HaMM JlaHHbIe NOSBONAIOT NpesnomaraTb, ATO 
wepeOposusni rpynn B, C u D cootpetcTByioT KepasuHy, OKCMHEpBOHy H Wepet- 
pony. EctecTBeHHo, Gosee onpeseseHHoe 3akOYeHHe O NpHpOe KOMMOHEHTOB 
rpynm A, B, Cu D moxuo OyseT ChewaTb nocuie H3yueHHA THApPONH3a, KOTOpOe 
Npo OfuTca HAMM B HacTOsIee BpeMaA. 


ViuctutyT XHMHH MpHpOAHEIX Coe,qHHeHHH € octynuso 
Akajemuu HaykK CCCP 28 IIl 1961 
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Tornagn Akagqemun nayx CCCP 
1961. Tom 139, Ne 3 


XHMHA 


E. C. MAKAPOB 
rOMOJIOTHYUECKHM PA OKMCIIOB YPAHA U,,O>, + 2 
([]pedcmaeaeno axademuxom A. IT. Buxoepadoeoim 6 II 1961) 


Pa3BuTHe HeOopraHvyecKOH XMMMM 3a NocueqHHe O—7 JleT XapakTepusyeTca 
OTKPbITHeEM TOMOJIOrHYeCKUX 3AKOHOMepHOCTelt B XHMHMYECKOM cocTaBe psAqa 
OKHCOB HepeXOMHbIX SICMCHTOB. OTH HHTeEPeCHbIe 3AKOHOMEPHOCTH paHee ObIH 
M3BeECTHBI JIMIb B OpraHMyeckoH xumuu. J]1a HeopraHv4uecKOH XHMHH OHH 
BIepBble ObWIH HaleHbI WIBeCKUM KpHcTaqOXHMuKOM MaruHeiw U COTp. 
Ip usy4¥eHHH OKUCHOB BosHbpaMa, MOmuOfeHa, BaHaqua M TuTaHa ('~*). 

Tak oKa3asl0cb, 4YTO COCTaB OKHCJIOB BObipamMa uM MOWHOMeHa NOMUHHAeTCA 
romoyioruueckuM (popmyJiam M, O3,_; 4 M,Osp_s, a OKMCJIbI THTaHa M BaHauA — 
dopmystiam M,Oe,_, (rue M— eras, nm —Wenoe uncno). Hanpumep, Avia OKUC- 
JIOB THTAHa CHHT€3HPOBaHBbI, BbIeJIeEHbI B HHJMBUyaJIbHOM Bue HW peHTreHOorpa- 
(puuecKH OXapakTepH30BaHbI Bce romosoruu pata Ti,Os,4 oT nm = | no n =10, 
T. &. oKucnEL; TiO, TieOs, TisOs, TizOz, TisOs, TigOi,)) DarOies LisOre, LipOre 
Tis ,Or5. 

M3yyeHveM XHMHH OKMCJIOB ypaHa 3aHHMaJIMCb MHOFHe HCceAOBaTeIH B pas- 
HbIX CTpanax Mupa (cM. ('°)). XHMHA CHCTeMbI ypaH—KHCJIOPOT wpesBLl4aHHO CIOK- 
Ha BCJIeACTBHe OOpas0BaHHA OKHCJIOB MepeMeHHOYO COCTaBa, a TaK*Ke TAK Ha3bl- 
BaeMbIX «HECTEXHOMETPHYeCCKHX» OKHCJIOB, T. €. TAKHX, KOTOpble He “yOB/IeETBO- 
PAIOT IIPOCTOMy CTeCXHOMCTPHYeCKOMY COOTHOICHHIO ypaHa M KucmOpona, Ha- 
mpumep: UsO7, Us03, UsO,, UsO,. u ap. 

OcHOBbIBaACh Ha MOJO%KCHHU O ABOMCTBEHHOCTH XHMMYeCKOM MpHposbl ypaHa 
(°), KOTOPbIM, B 3ABHCHMOCTH OT IIpOABJIA€MOH HM BaJIeHTHOCTH, TO Gomee TIOXOXK 
Ha JaHTaHubl, TOHa seMeHTHI TV A, VA, VI A, moxkHo 6b1n0 MpexnomOxKUTD, 
YTO COCTABbI OKHCJIOB ypaHa TakxKe MOMYHHAIOTCH KAKOH-TO OOue TOMOJOrH- 
yecKOH 3akoHoMepHocTu. JlelicTBuTeIbHO, 3TO MpesmoloxKeHNe, MO-BUAMMOMY, 
NOTBEPRKTaeTCA BCEMH HMCIOULMMUCA JaHHBIMM O COCTaBe H CTPyKTYPe OKHCJIOB 
ypaua, Kak 9TO 6yJeT MOKa3aHO HMxKe. 

Ha puc. 1 Ha ocw cocrasos UO, BepTHkasbHbIMH WITpHxXaMH OTMeYeHEI CO- 
CTaBbI OKMCJIOB ypaHa, NOJYMHAIOWIMecA OOuleH dopmyvie U, O2,12 (rae N—MWeNbIe 
yucsa), IPH STOM OKa3bIBaeTCaA, YTO BCe BOCeMb HaY¥aJIbHbIX FOMOJOFOB 9TOTO 
pala peabHO CyleCTBYIOT B BHJe OKMCJIOB, yCTaHOBJICHHbIX B ILMTHpyeMbIX 
HH2Ke SKCICPHMCHTAJIbHbIX HCceqOBaHHuAX. Ha puc. | 3TH OKUMCIbI OTMCUEHEI CO- 
OTBETCTBYIOULMMM (POPMyJaMH Hal, OPAMHaTaMu COCTAaBOB. 

n= 1. UO2-. Uersipexokuch ypana B CBOOOAHOM COCTOAHHH He BbifeeHa, 
HO CyUlecTByeT B Bue YpaHaTHOrO HOHAa COR a TakxKe B BUe THApaToOB: 
HallpHMep, Xopouio usBecten Aurugpat UO,-2H20 (1). 

n = 2. Ux0, = UOs. Tpexokucb ypana spasetca o6ntyHOo  opmoli 
BBICINeH CTeMeHH OKHCICHHA ypaHa, JaBHO M TBepyqO ycTaHOBAeHHOM MHOFO- 
YHCJICHHBIMH aBTopaMu. M3BecTHbI 10 KpaiiHell Mepe MATb MOJMMOpHEIX MOJH- 
cukannh UOs (''). 

HeyaBHo MbI NoxTBepAwin TaHHble 3axapuacena ('2) 0 crpyKType rekcaro- 
HaJIbHOrO OKUCcAa &-UOs, novty4eHHoro B Hate a6oparopuu JI. M Ky3HeoBbiM 
MyTeM TeEPMHYeCKOTO pa3/IORKeHHA TPHrupata OKcamaTa ueTrslp2XxBasleHTHOFO 
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pana U(C20,)2-3H20. Touno Tak xe MbI NOATBepAMJIH MeTOAOM HeHTpOHHOK 
udppakuuu KyOuyecky1o cTpyKtypy Tuma ReOs Aun 6-UOs, BrepBble HalijeH- 
yto 2. Yaiitom (1°). Kpome Toro HaMu CHHTe3MpOBaHbl Ba APyruX OKHCIa COCTaBa 
Os, CTpykKTypa KOTOpbIxX emule He ONpesemena. 
y n = 3. U;0,. Han6onee uacto BcTpeyaroulaaca B XHMH4eCKON TpakTHKe Tak 
HasbIBAaeMaA B3aKHCb-OKUCb ypaHa H3BeCTHA B ABYX MOJIMMOPHbIX PpasHOCTAX. 
Huskotemmepatypuaa Momnpukanua UsO, ycrotuupa go ~ 400° wu uMeeT 
‘pomOuyecKy!O CTpyKTypy C HOCTOAHHBIMM pemleTKaMH a = 11,91: b = 6,71; 
c = 8,27 KX, BcTpeuatollyioca TakoxKe B Bue JByX MOHOKJIMHHO WCKa?KeHHbIX 


poe pre7 73°22 25) 28° 27 28 29° (30 40 
u0,—> 
Ke 


Puc. 1. Tomomornyeckul pad OKHCOB ypaHa Un on+2 


Pa3HOBMAHOCTeH C TEMH Ke NapaMeTpaMH HU yrviaMu 89 u 91°, cooTBeTCTBeHHO 
(*). Brune 400° UsO,t umeeT TpHrOHaIbHy!0 CTpykTypy C MOCTOAHHBIMH. 
a=6,801; c= 4,128 xX (15). Bosmoxuo, To 06e Mogudukanun UsOx aBAmi0TCs 
OKMClaMM TepemeHHoro cocTaBa, C HefOcTaTKOM kucmopofza. Hecmorps Ha 
“MHOFMe MOMBITKH, pacnosoxKeHHe aTOMOB B OGeMX MOMUKANMAX He MOET 

_CUHTATHCA OKOHYATEbHO YCTAHOBJICHHBIM. 
n = 4. U,O1 = U20s. Sra oxucb ypana Oba HalieHa B MHOTHX HMCCJIe10Ba- 
HMAX, a B MocwlelHee BpeMa ona paccmaTpHBaeTca Panyznom, Boxsurepom, 
‘Yuaconom u Maxjonampyom (1) kak HUSKOKUCOpOAHaA rpaHuya OMHOPOAHOH 
COnacTH, cyulecTByioMleli, BOSMOxKHO, B Mpejenax UO2,s — UOs. Ilo apyruM 
qanupi (1) 9Ta oGmacTb cyllecTByeT B lpefemax WOssse = UO2;86, «(U2Qs) 
Beujly Toro, uTo paBHOBecHasd JMarpaMMa COCTOAHHA CHCTeMbI ypaH—KHCAOpO 
B HacTOAlee BPeMA He YCTAHOBJIeHa, TOUHbIe TeMMepaTypHble WH KOHILeHTPauMOH- 
/HbIe rpaHuUb ycTowiunBoctu oKucna Us2Os, kak, BIpoueM, WH APyFUX OKHCOB 
ypana, OcTaioTcaA moka HensBecTHBIMH. HanOosee JocTOBepHble KpUCTa0 XUMU- 
; ueckHe JaHHbie 06 U2Os cooduenbi Pangziom c corp. (**), KOTOPbIM yJjasocb Nowy- 
" YHTb MOHOKPHCTAaII STOTO OKNCa WH YCTAHOBUTb eFO MPHHAaWIexKHOCTb kK POM- 
 Owueckoli cuHTOHUM c pagMepamu sueliKu: a = 8,27; b = 31,65; ¢ = 6,/2 A; 

_ pacnosioweHue aTOMOB HE orpeseueHo. 

~. n=5. UsO;o. Ppoupanpy u Xapanpacen (1"), a Takxe Ilepuo (8) npH usyye- 
4 HHH MpOyKTOB HM3KOTeMMepaTypHOTO OKHCeHHA JByOKMCH ypaHa Halli 
_ TeTparOHabHbIM OKUCe BOH3H CocTaBa UO2,4,, YTO COOTBETCTBYET cbopmyue 
 UsO,2. Mocroauupie pemetku, no Tepuo: a = 5,364; c = 5,531 A; .cld.== 1,08 

PacnojlomeHHe aTOMOB He YyCTAHOBJICHO. 
n= 6, UsO1s = UsOr. Meppoe yka3sanne 0 CyllecTBOBaHHU STOTO OKC 
cfenan Il. )Komn6ya (°). BnocateacTBun, DpH u3yyeHHH HUSKOTeMIepaTyPpHOro 
OKUCJICHHA JBYOKUCH ypaHa, CylleCTBOBaHHe OKHCJIa UOs2,33s = UsO7 6niio0 Mog- 
TBeEp2KeHO psAsOM ucc.efoBaTevten (17,1°,2°). CrpykTypa STOFO OKUCHa ABIACTCA 
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TeTparoHasbuHor u cormacuo I]. Ilepuo (8) umeét: a = 5,436; c = 5,389 A; 
cla = 0,991. JI. C. AnnepcoH Qa Apyro KpucTamMdecKOH ycTaHOBKH faerT 
cla = 1,016. Pacnostoxenue atomos B UsO7 He ycTaHOBJIeHO. 

n= 7. U7O16. Sto coeHHeHHe OTHOCHTCA, MO-BHJHMOMYy, K TOMY TPpeTb- 
emMy TeTparoHaJIbHOMy OKHCJy ypaHa Cc OTHOWeHHeM ocel c/a = 1,010, Kotopne 
Hepuo (18) orkpbiuI BMecTe c AByMaA NpegbiqyutuMu (UOz,40 u UOz,33). Ero Teo- 
peTuueckui cocTaB UOs,2s85 = U,O1s xopoulo cooTBeTcTByeT Mpeqnouaraemon 
Ilepuo (18) skcrepuMeHTambHOH OOnacTH UOs2,2s—2,31, YTOUHUTb KOTOPy!0 OH He 
HMeJI BO3MOXKHOCTH. 

n= 8. UsOis = UsOs. CyniecTBoBaHHe STOrO OKHCa TBEPAO yCTaHOBseEHO 


MHOFHMH HMCCAeCIOBAHHAMH, H3 KOTOPbIX Ha30BeM NOCJIeETHHEe padorTsI XykcrTpa. 


u Surena (?!), Tepunra u Tepno (*), Benb6oxa, Tlexapcxoro u Tepuo (?*). Ho 
MocsIeqHerO BpeMeHH MpHHuMasocb, uTO UsOo = UOz,25 cooTBeTcTByeT Bep XHe- 
My Tpefesy HaCbIIeHHA KUCOpOOM (ba3bl MepeMeHHOrO COCTaBa, Ha OCHORe 
KyOnYecKO AByOKUcH ypaHa, UO2,00—2,25 (2°). IIpu stom, corjacHo MHOrOUNCIeH- 
HbIM PCHTTCHOBCKHM MOPOUIKOBbIM HCCJIeqOBaHHAM, ObIO HaliqeHO, UTO MOCTO- 
AHHad KYOMYeCKOH pellleTKH, MO Mepe yBeAMYeHHA CTeMeHH OKHCJICHHOCTH, O- 
cTerleHHO yMeHbinaetca ora = 5,47 A ana UOe no a = 5,43 A na UOs,25 (npu- 
ONM3UTeIbHbIe 3Ha4eHHA). 

Oyuako HefaBHo Ilepuo (7°) yqanocb CHHTe3HpOBaTb MOHOKpucTana U,Oy, 
PeHTPeHOBCKOe HCCIeOBaHHe KOTOPOLO NOATBEPANO KyOHYeCKY1O CHHTOHHIO, HO 
alo HeOKUaHHO OobUIOe, yYeTBepeHHoe TO peOpy, 3HaveHHe MOCTOAHHOL 
pemleTKH a = 4-5,433 = 21,73 A. 3ror (bakT yKa3blBaeT Ha JHCKPeTHOCTh XHMH- 
yeckoro cocTaBa oKucna U,O,. PacnonomweHne atomop B U,O, He MoxeT 
CYUMTATbCA OKOHYATEIbHO YCTAHOBJICHHBIM. 

STHMH CBeeHHAMM MOKa OFPpaHHYMBaeTCA abHeHil2e MpPOABUKeHHe B CTO- 
pony OovIblIAMX 3HayeHHH NB romomoruyecKkom pazy U,O2,,2 Anamu3 sTOH sopMy- 
Jbl H plc. | NOKa3bIBaioT, YTO yBeM4eHHe nN ObICTPpO NpHBOAUT K MCdesaIOme 
MaJIbIM Pa3JIH4HAM B XHMHUCCKOM COCTaBe COCeMHHX OKHCMOB, Omaromapa semy 
UCCJIELOBAaTeIb MOMalaeT CHAYaIa B TPYAHOMpOXOHMBIM, a 3aTeM H COBCEM 
HeMPOXOJMMBIM, B SKCIIEPHMCHTAJIbHOM OTHOLICHHH, «ec» O€CUHCMeHHOTO MHO- 
%KECTBA JMCKPeTHBIX OKHCJIOB ypaHa, CTPeMALHXCH NO cCBOeMy CcOocTaBy K 
UO, HO HHKOrAa ero TOUHO He FOCTHraIwollXx. 

Tlo-BuuMoMy, 9THM OGCTOATeAbCTBOM OOBACHACTCA TOT IMMPOKO M3BeCTHHIM 
(pakT, 4TO Ha MpaKTHKe 9KCHepHMeHTATOP HUKOFAa He HMeeT OKHCa UeabHOrO 
coctapa UOz, Ho Bcerfla HMeeT HeCKOJIbKO Oomee OKUCeHHbIe OOpaszyEt UO,, 
re x clerKka Ooubuie AByxX, HanpumMep UOs:, 99, UO2,049 (#4). 

MoxkHO Bce Ke HafleATHCA, YTO TAaKHE OKUCABI, KAK U,O2), Ui0022 = Us0,,, 
U,,O24 HM Ap. B CKOpoM BpemMeHu 6yyT SKCMepHMeHTAaIbHO yCTaHOBJeHHI. 

T]noxoe 3HaHve JeTatel KpHcTamMuyecKOH CTPyKTypbI He JaeT BO3MOKHOCTH 
B HaCcTOAIee BPCMA CBASATb FOMOJIOFHIO XHMMYECKOFO COCTaBa OKHCJIOB ypaHa 
C PacilOJIOKeHHeM ATOMOB B HUX. Taka CBA3b, HECOMHEHHO, J\OJKHA CYILeCTBO- 
BaTb HW YCHIMA KPUCTAIOXMMHKOB JOJDKHbI ObITb HallpaBJeHbl Ha PaCKPbITHe 
STOH CBASH, H Ha MOMCKH «MOuIeKya» U,,O2,,2, 6€3 KOTOPbIX XHMMYeCKAA CYyMLHOCTb 
rOMOJOFHM Oplwia Obl B WaHHOM CJly4ae He ACHa. 

OTMeTHM Tak)Ke, UTO yCTaHOB/IeHHe FOMOMOrHH COCTaBa HeOpranHHyuecKkHXx Ccoe- 
AMHEHHH OTKPbIBaeT COBEpeHHO HOBBIIi MyTb LIA TOMKOBAaHHA XUMMYeECKON MpH- 
polbl O€pTOMIHAOB, AHAMOrHYHbIX OKHCaM MepeMenHHoro coctaBa UOs,» 2,25. 
B cBete roMOJIOrvyecKO 3AKOHOMepHOCTH MOMOGHHIe SepTOANUAL Heb3A Mpen- 
CTaBJIATb CeOe, KAK STO JeNalOcb AO HaCTOAMero BpeMeuH, Kak «(pasbl NepemeH- 


HOrO COCTaBa», KaK «HeIIpepbIBHBIN Hadop coequHeHuM». Hoppe aHHble 3acTaB-_ 


JIMIOT H3MCHHTb STH B3PIALbI H CUHTATH OGMACTH COCTAaBOB, NOMOGHbIe UOs2,. 2,25, 
Kak IIP€PbIBHbIM, JMCKpeTHbIH HAaOOp OTAebHbIX XHMMYECKHX HHAMBULyYyMOB, 
OOBEAMHEHHBIX OOHIEH TOMOJIOFHYeCKOM 3AKOHOMePHOCTbIO MH HMeIONLHX BeCbMa 
ONM3KH€ XHMHYECKHe COCTaBLI, KPHCTaWIM4eCKHe CTPYKTYPbI HM CBOMCTBA. 
VucrutyT reoxuMHn HM ananuTHuecKoli xuMHH Tlocrynuno 


um. B. VW. BepuageKxoro 1 II 1961 
AkanemuH HayK CCCP : 
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Tloxaangn AkawemMun HaykK CCCP 
1961. Tom 139, Ne 3 


AHMH# 


ll. 1. OTOMNKOB, usex-xoppecnonyzent AH CCCP A. H. FEPACHMOB uw A. M. EBCEEB 


MCCJIEMOBAHHE TEPMOJMHAMMYECKHX CBOHCTB CILJIABOB 
WEPHH — CBUHEL, MPASEOAMM — CBUHEL HW HEOAMWM — CBHHEL 


TepmojuHamuyeckue CBOMCTBA CIWIaBOB peKO3€MEIbHBIX 3JIEMeHTOB 710 
HaCTOAULero BpeMeHH Mao u3y4eHbl. J{MarpaMMbI cocTosHNM cuctem Ce — Pb u 
Pr — Pb ompeyenenbl HeqocTaTOuHO TOUHO, a Quid cuctembl Nd — Pb auarpam- 
Ma cocTosHul oTcytcTByerT (1). [Ipeqnomaraetca, uTO Bce YNOMAHYTHIe AMarpam- 
Mbl OJHOTHMHBI C MarpaMMow cocTOsHHa Aaa cuctempEr La — Pb. Jina ston 
CHCTeEMbI yCTaHOBJIeHO CyllecTBOBaHue coesqMHeHH LaPbs, LaPb, LaePb. B mpe- 


jelax KOoHUeHTpannli oT 0,97 no 0,75, or 0,75 go 0,50, or 0,50 go 0,33, oT 


0,33 n0 ~ 0,005 B aTomHbIx Jomax Pb cymlecTByloT reTeporeHHble O6NacTH. 

MetTo](oM u3MepeHua JaBJIeHuA HaCcbIIeHHOrO Mapa HaMH ObIIM OMpefeeHbi 
AKTHBHOCTH CBHHIa B CiivlaBax ero C WepHeM, pa3seOMMOM MH HeEOJHMOM. Bain 
HCCJELOBaHbI CMWaBbl C KOHICHTPalMAMH CBHHIWAa, OTBeUAIONMMM yKa3aHHbIM 
reTepOreHHBIM oOactaM. B Kamo OOmacTH OblIO u3y4yeHO mo 3—4 cnmaBa. 
IIpu6op u MeTogquKa 9KciepuMeHTa OnvcaHbl B padote (?). Ja mpuroToBmeHuA 
CIWIaBOB IpHMeCHAJIUCb Pe€AKO3ZeMEJIbHbIe JJIEMCHTHI YHCTOTHI 99,9% u CIeKTpasJib- 
HO YHCTHIM CBHHELL. 

Metox, W3MepeHHA aBJIeHHA Tapa NO3BONIAeT ONPeAeHTb AKTHBHOCTb @; 
OJHOTO M3 KOMIIOHEHTOB ClilaBa H H3MeHeHHe XHMMYeCKOrO NOTeHIMaa IpH oO- 
pas0BaHuu cnwaBa mo dopmyvie: 


Ap; RT Inae 


VismepeHusd CKOpOcTH HCHapeHHA CBHHIa H3 CmaBoB (CKOpocTb ucnapeHHa 
MpPONOPUMOHAIbHaA aBJIeEHHIO Mapa) MpOBOAHIMCh B MHTepBasle TemnepatTyp 
700—900°; akTHBHOCTb CBHMHIa B CvlaBax paccuuTaHa JIA Temnepatyp 720— 
800°. JlaHHble mpupezeHp! B Ta6a. |. 


Ta6auna ft 


AKTHBHOCTH CBHHILa 


a; a 
A 
eee = | nore Aromnse | casas |-——-—— 
Pe 993° KI Tae O73 Ke P= 993° KG =e case 
1,0 1,0 1,0 0,50—0,33 | Ce— Pb} 0,0063 | 0,0123 
0,97--0,75 |Ce—Pb| 0,776 | 0'794 Nd— Pb! 0/0199 | 0/0316 
Nd—Pb| 0,776 | 0,794 Pr — Pb | 00133 | 0,0219 
_ | ProePby 0,476 10,794) Ie Giga onagslcae pal Odds! Negru 
0,75—0,50 |Ce—Pb | 0,524 | 0,664 Nd —Pb| 0,0008 | 0.0036 — 
Nd —Pb| 0,417 | 01595 Pr — Pb] 0200005 | 0/0002 


Pr— Pb } 0,205 0,302 
Hajee, 10 M3BeCTHBIM opMyaM HaXOJMUCh NapWNatbHble 9HTAI_NM 

SHTPONMH OOpas0BaHHA CIWaBOB, H, pH MOMOMLM rpacdwueckoro MHTerpupoBa- 

Hus ypaBHeHus Jtiorema — Mapryvieca, HHTerpabHble SHTAIbUAM U SHTPONMH 

oOpasopanua cniaBos. B tTa6u. 2 npHBeseHH 3HaYeHUA TApUMaMbHBIX TepMo- 

AMHaMMYeCKHX QYHKUHH WIA CBHHIa. : 
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Nw 


TaOmauta 


Tlapnuanbuble TepMosuHamuueckHe PyYHKIMH B MATepBawe 993—1073°K 


§ § 
, Fil 5/6 
jOMHaA Roma AH pp &kau “\@  |lAromnaa HoaA A ookKkKaa ae 
. Pb Cnuias 3 ee a Pb Cnaap AH pp see S 
2 
| é 
1,0: 0) 0 
970,50 |.Ce—Pb| —0,6 210, 40. WOl0220, 381 ice — Pb | —17,8 | —7,8 
| Nd Pb; —0,6 | —054 Nes Pbh ==12)3. 1 24.5 
Pr—Pb| —0,6 0,1 | Pre sPbe—12,8 i 4,3 
75—0,50 | Ce— Pb —6,1 —4,8 |0,33—0,005| Ce—Pb| —40,8 | —24,9 
‘| Nd—Pb| —6,1 —4,4 Nd—Pb}| —39,9 | —25,9 
Wap: = Pb | —4;9 a9) 4 BacePpiee= 36,7! 07,4 


Moxwo OTMeTHTb, YTO HHTerpaJibHble 9HTAIbMMH OOpas0BaHuA CMIaBOB 
Wil BCEX TPeX CHCTeM PasIMYAalOTCA Mey co6oli, HesHauuTesbHO (puc. 1). 
© yKa3bIBaeT Ha OJHOTHMHOe BSaNMOJeHCTBHe H3YYCHHbIX PCAKO3SCMCJIBHBIX: 


, Ta6Oauna 3 Np» — 
Wuterpambuble TepMOquHaMuyecKHe (yHKUNH 0 C2).64 06°08 10 
B MHTepBasie 993—1073°K BEGH 
ss é-am 
a ~2 
} : 
, | : : 
oes HOI Grnas meee 3 2 4 
; se t -6 
ie 4 = 
— shin 
g = 
= 0,75 Gee Pp ||) 10,4 —60% 
“44 Nd—Pb| — 9,8 —6,0 -10 
7 \ Pr—Pb| — 8,7") —3,8 
= 0,50 eto 12 6 |) + —8.2 -12 
bt Nd—Pb| —13,0 —7,6 
Pr—Pb| —12,4 —5,4 ae 

0,33 Ce—Pb| —13,6 —8,3 
A Nd—Pb| —13,3 —8,6 
>) Pres Pb ih me 12,4 sacl Puc. 1. Munrerpadibuble 9HTabmuH CO-- 


pasopaHua ciuasop Ce —Pb (/),| 
Nd — Pb (2), Pr — Pb (3) 


MMeTasI0B CO CBHHIOM. OTpHtaTesbHblii 3Hak SHTpOMMH oOpa30BaHHA CM1aBOB 
CBi3aH CO 3HAKOM SHTaJIbMui OOpas0BaHHA, T. €. C yIPO“HeHHeM CBASEH MexKILY 
‘aTOMaMH B CIllaBe. 

 OmmmO6xa B OMpeseeHHH aKTHBHOCTH CBHHIa COCTABJAeCT 1%; ommOKa B 
pacuete 3HTalpiun cOpasopaHua cmuiapa 20%, a 3HTpomHH — 25%. 
Hamm janupie nofTBepquaM CylecTBOBaHHe Tpex WHTepMeTAJIM4eCKUX 
coeuHeHuii B cucteme Nd — Pb, coequnenua CePb u reTeporeHHbIx oOacTel,. 
CoBMasawulux C AHarpaMMOH COCTOAHHA [IA CHCTEMbI 1A eal Oe 


MockoscKHii rocyfapCTBeHHbIM yHHBepCuTeT Ilocrynu10 
um. M. B. Jlomonocopa 20 III 1961. 


UMTHUPOBAHHAA JIATEPATYPA 


_ 1M, Hansen, K. Anderko, Constitution of Binary Alloys, N. Y., 1958. 
#7T, 0, BopoHHH, A. M. Escees, KX, 33, 2245 (1959). 
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Jloxaaynn Akagemun wayr CCCP 
1961. Tom 139, Ne 3 


JI. H. NPSXHHA 


UCCJIEMOBAHHA B OBJIACTH MHOFOKOMMOHEHTHbBIX 
HAKEJIEBbIX CHCTEM 


(IT pedcmaeaexo axademuxom H. H. Yepunesuim 12 I] 1961) 


IIpu uccuieqoBaHHu B3aHMMOJeHCTBHA MeTAaJIJIOB B MHOPOKOMMOHEHTHBIX CH- 
cTeMax BCTpeyaloTCa TpyAHOcTH reoMeTpHYecKOrO H30OpaxKeHHA CJIOHKHEIX PaB- 
HOBeCHH HW AMarpaMM COCTOAHMA 9TMX CHCTeM. 

I]pumeHsemble jist MocTpoeHuA fMarpaMM COCTOSHMS MHOTOKOMMOHEHT- | 
HbIX CHCT€M MeTOJIbI CeYeHHH MpOeKILMH NMOKa HaxOJAT OfPaHWyeHHOe MpHMeHe- | 
Hue TPH H3y4eHHH peaJbHbIX MeTamM4eCKUX CucTem. HanOomee nepcneKTHB- 
HbIM ABJIACTCA METO NpoeKUHi, npeqoxeHHE B. I]. Panumespim (7) u ®. M. 
{lepempmax (7), KOTOpasd pa3sBua STOT MeTO B HalpaBJIeHHu BbIOOpa ONTHMAJIb- 
HbIX mpoekuHH. Jia nw300paxKeHHA COCTaBa MeTAaJIJIHYeCCKHX CHCTeM CJly2KaT 
MpaBHJIbHble  (HrypbI-CMMMJIeKCbI: TpeyrouibHukK — Js 
TPpOHHOH CHCTeMbI, TeTpasip — JWIX YeTBepHOH, MeHTa- 
TOM — JWI MATepHOH, YrekcaTon — JIA miecTepHou, ren- 
TaTOM — [JIA C€MHKOMIIOHEHTHOM CHCTeMbI MT. J. 

MoxKHO T1poH3BecTH CeyeHHe CHMMJIeKCa, KOTOPOe jacT 
(purypy Ha €MHUILy MeHbIe pasMepHocTH. Tak, HanpuMep, 
MIpH HOMOMMLM MOCeOBaTeJIbHbIX Tpex CeyeHHH TenTaTona 
(u306paxKaroulero 7-KOMMOHeEHTHYIO CHCTeMy) MO?KHO Nowy- 
UHTb TeTpaaip (u300parxkaionlui 4-KOMMOHeEHTHY!O CHCTeMy). 
MoxKHO TIpou3BecTH CeyeHHA Tak, 4TO OHA H3 BepIIHH 
TeTpasipa OyyeT u300paxKaTb cocTaB 4 KOMMOHEHTOB RB 
Puc. 1. Onno us ce-  onpefeneHHO mponopuuu (B COOTBeTCTBHM C MpousBeseH- 


yeHHH B  7-KOMIO- 
deuTHo  cucreme HDIMM TpeMaA ceveHHsMy). 


Ni, Cr, W,Mo 


ee Cr 8 Wit Ha puc.! noka3aHo OfHO 43 CeyeHHH B 7-KOMMNOHEHTHOL 
—Mo—Nb—Ti—Al cucteme Ni—Cr—W — Mo — Nb — Ti— Al.  Bepmmuua, 
np 1100" _. jouyueHHOorO TeTpasfpa u3s06paxkaeT cocTas 4 KOMMOHeH- 


Tos: Ni, Cr, W, Mo (8 onpefeteHHow nponopuun). 

Tak Kak B HacTOaemM HcceOBaHHU Hac MHTepecoBasIM He BCe BOOOULE KOM- 
MO3HILMM CIaBOB, BOSMOXHBI€ IIpH JNOOLIX COOTHOWMEHHAX B CHcTemMe Ni — Cr— 
—W — Mo — Nb — Ti — Al, a suum Te cnnaBbl, KOTOpbIe npeycTaBmsIoT Cco- 
6oOl MHOPOKOMHOHeHTHBIM HHKeeBEIM TBePAbIi pacTBOp HIM MpuMbEIKaloulue K 
Hemy (ba3bl, TO ObIO MpOM3BEMeHO elle OHO ceueHHe TeTPasypa uepes coemnHe- 
Hust NisNb, NisTi u NisAl, Kak 9To noKasano ua puce. |. 

CileqoBaTenbHo, AIA H3y4eHUA CIMAaBOB, OoraTbIX HUKeweM,B 7-KOMNOHeHTHON 


cucteme Ni — Cr — W — Mo — Nb — Ti — Al bl orpannunauch usyaeHuem 
KBa3H¥CTBEPHOW CHCTeMbI: 4-KOMMOHCHTHBIM HHKeeBbI TBEPAbIN pacTBop (ycOB- 
HO Ha3BaHHbIM Hamu y4) — NisTi — NisAl — NisNb (BMmecro 6onmpmoro uucaa 


2,3, 4, 5 w 6-KOMMOHeHTHEIX CHCTeM, BXOJAILUX B 9TY CJIOKHYIO 7-KOMMOHEHT- 
Hy!0 CucTeMy). 

IIpu 9TOM MbI CUTAN, YTO Kak MeTaMYuecKHe CoequHeEHHA (NisTi, NisNb 
u NisAl), Tak M HuKeneBbIii TBep~bIi pacrBop (ys) B Mpouecce uccnemoBanna 
OCTaIOTCA HeH3MCHHBIMH. 

Mcxola “3 Toro, uTO TBepfble pacTBOpHI MpescTaBssioT cool OmHy cbasy B 
COCTOAHHM paBHoBecus (* “), MOX*KHO TIPHHHMATb 34 OHH KOMMOHEHT JBOMHOII. 
418 


ocie TepMHuecKol COpa6oTKH (1100°—400 uac., oxsarxkye- 


Puc. 2. Muxpocrpyktypa cnapos 1 
3 ne Ha BO3ly Xe): {—4-KOMMOHeHTHBIi HUKeeBbIit TBepAbIii pacTBOp (ya), 2 — MeTasHuecKoe 
coenuHenne NisAl, 3 — To *e NisTi, 4— To xe NisNb 


ae Ge 
‘ies porn Pia 


PpOliHOl uM Comee CHOMHbI TREPAbIii pacTBOp Ha OCHOBE TOrO HIM Apyroro Me- 
Faia HIM MeTaIM4ecKOTO coeMHeHHA (C OMpeeeHHbIM COOTHOLICHHEM HC- 
XOJHBIX MeTaJIJIOB). 

S10 B pale cmy4aeB JaeT BOSMOXHOCTb CBECTH H3YYCHHe MHOTOKOMIOHECHT- 
HbIX CHCTeEM K MCCI€MOBaHHIO paBHOBeCHA Me2Ky MHOTOKOMMOHECHTHBIM TBep- 
IbIM PacTBOPOM VM OHM, ABYMA WIM TpeMA 9eMeHTAaMM WIM UX XHMMYCCKUMH 
e@IMHeHUAMH, UTO HAMM ObIIO MOKa3aHO Ha NpHMepe Usy4deHuA yacTH4HOH AMa- 
PpaMMbI COCTOAHMA 5-KOMMOHeHTHOH — CHCTEMBI Ni — Cr — W — Ti— Al 
() u ofnoro pa3pe3a B 8-KOMMOHeHTHOM cucreme Ni — Cr — W — Mo— 

Nb — Ti — Al —C, npencraBisaromjero KBa3H_BOHHyIO cucTeMy: 6-KOMMIO- 
HeHTHBIi HUKeeBLIi TBepAB pactBop (Ys) — TiC (°). 
| Tempio Hactosmero uccneqoBanua Opiio ycTaHoBseHHe OONACTH pacmipocTpa- 
HeHUA HUKeseBoro TBEpAoOro pacTBOpa B KBa3HYeTBEPHON CHCTEME Y4 -NisTi — 
— NisAl — NisNb u ycranoBenue cbasoporo cocTaBa B OOaCcTAX, Mpuueraio- 
HuX K 9TOMY TBEPOMy pacTBOpy. 
 Tipumensempie MeTobl HcclefOBaHHA: B OCHOBHOM MUKPOCTpyKTyPHbIM, PeHT- 
PEHOCTPYKTYPHBIM HM HHTCPMCTAJMMAHEIH AaHaJMSbl. 
 Cnaaper ia uccneqopanua BbINIaBIAIMCh B AYrOBOM Neu B aTMocdepe 
aprova WM B Meu Asa OecTHrebHOH MNaBKH BO B3BELICHHOM COCTOAHHH B aT- 
ocdepe remua. JIA MpHroTOBMeHHA CHNaBOB MpeABapHTeIbHO BbINABMAHCb 
B yropoli meu MeTaImMueCcKNe COeMHEHHA NisAl, NisNb u NisTi (rounoro 
eTEXHOMETPH4eCKOrO cocTaBa) H Yy4 (TOUHBI cocTaB 4-KOMIOHEHTHOrO HUKelIe- 
BOrO TBeploro pacTBOpa), KOTOpble B Aa/IbHeHIeM YKE ABAANHCb LIMXTOBDIM 
matepuasom. IIpeyBapHTebHO MUKPOCTPyKTyPHBIM MH PeHTTeHOCTPyKTyPHBIM MC- 
ToJamu Gpio ycranoBseHo (cM. puc. 2, /—4), 4TO BbINMABEHHbIC MeTAJJIMYeCKHE 
COCIMHCHHA, a TAaKKe HUKeseBbI TBEPAI pacTBOp (y4) Mocse*cOOTBETCTBY10- 
wieii TepMuyecko oOpadoTKH (1100° — 400 uac, oxaxKqeHHe Ha BO3hyxe) AB- 
AAAIOTCA OMHOPasHbIMK. 

Ha ocHoBaHun MpoBeeHHOrO HCCeOBaHHA MH JMTepaTyPHbIX aHHbIXx Obl 
MOCTPOeHbI CXeMATHYHO (asoBble AHarpaMMbl (npu 1100°) uetEIpex KBa3uTpOH- 
HBIX CHCTeM, KOTOPble ABJAIOTCA YCTLIPDMA TpaHAMH UCCMeLyeMoro HaMH TeTpa- 
eipa: 1) ys-NisTi—NisAl, 2) ya NisAl — NisNb, 3) ya-NiTi — NisNb, 
4) NisTi — NisAl — NisNb. 
 Uccneqopanua moKa3asiu, YTO B 6-KOMMOHEHTHBEIX CMaBax yKa3anHbix BbILTe 
‘KBa3HTPOHHBIX CHCTeM UMeeTCA OMHOasHOe, AByXasHoe U TpexdasHoe paBHO- 
‘Becve. Bompute 3 cha3 B MCCNeMyeMbIX CiiaBax B TBEPAOM COCTOAHHM HE OBIS 
yctanoBueHo. Jina mojTpepxKeHuaA MaHHEIx M0 (basoBoMy cocTaBy CIIaBOB, 
TIOMVYCHHEIX MMKPOCTPYKTYPHbIM MeTOJOM HCceqOBaHuA, Obl MpOBeeHbI 
PeCHTTeHOCTPYKTYpHHIM * u VHTepMeTAIMMHbI ** AaHaH3bl OTLEMbHbIX COCTA- 
BOB cimaBos. JlaHHble peHTTeHOCTPyKTyPHOFO H HHTepMeTaWIMAHOTO aHaU3OB 
B OCHOBHOM MO{TBepAMIU pesyMbTATHI, MOTYYeHHble MpH MHKPOCTPyKTyPHOM 
VicceqOBaHUH. 

Ha puc. 3 Jana mpoekuna TeTpasapa KBa3HUeTBepHOl cucTeMbl Y4-NisTi — 
—NisAl — NisNb na ony 13 KOOpAMHaTHBIX MOcKOCTei, Ha KOTOPOH XOpoUlo 
“BUJHEI TpH OOKOBLIX TpaHu TeTpasspa Cc obillelt BepWIMHOH, OTBEAIOIIeH ‘Ya- 
-rpeplomy pacrsopy Hukesa. Ha puc. 3 xopomio BUAHEI (pasoBbie JHarpaMMb! Tpex 
‘VicclehOBaHHEIX HaMu KBa3HTPOMHbIX CHCTEM; yKasaHbl HOMepa CIIIaBOB (oHH 
‘TIOMeLeHEI B KpyxXOUKH), Ha KOTOPBIX ObIN MpOBeMeH MHTEPMeTAIUAHEIN Anas. 
Vs o6nactu y-HuKeseporo TRepsoro pacTBopa UccAeMOBaOCch TPH CrltaBa: NoNeo 
1,3 14. Coctas cnmaBa No 1 oTBedaeT TOUHOMY CocTaBy ‘a. V3 omnodasnon 06- 
JiacTu y -a3bi uccieqoBanocb TaKKe TPM CIaBa: NoNe 13, 17 mw coequHeHnne 
NisAl. 


he < 


* PeHTreHOcTpyKTYPHBI aAHasM3 CIVIaBOB Obi BbINOHEH B LlenTpambHOM Hay¥HOo-Hccen. 


HHCTHTyTe TPaHCMOpTHOrO MalliNHOCTpOeHHA C. A. WOraHopon ¢ comTp. 
** VutepMetaiuqubl aHaJin3 MpOBOAMJCA B Wuctutyte metataypruu AH CCCP P. B. Lo- 


yOuopoii u 8 IledTpambHoM HayyHO-HCCaex. HHCTHTyTe TpaHCNOPTHOTO MAaIIMHOCTpoeHHA 
MW. A. Hyg. 
619 


IIpu aHOAHOM pacTBOpeHHH BCeX STHX CMWaBOB OCcafOK He BbIJeHJICA 
Sto NOATBepxKAaeT, YTO yKasaHHble CMaBbl MpeAcTaBsIAIoT Cobo OMHOpasHble 
TBepsible pacTBOpbl. PeHTreHOCTpyKTYPHBIM MCCeOBAaHHeM OblIO TakxKe OA, 
TBEpAeHO, YTO craBbI NeNe 13 u 17 mpeycrapmaiwrT co6ol TBepALIe pacTBOpbI Hé 
ocHoBe coequHeHHit NisAl. 

V3 ppyxda3Hbix oOsacTe AMarpaMMbI MO_Bepralvch HMHTePpMeTAaJJIUAHO: 
My aHaslMsy CJleLyIouiMe CiaBbl: 13 OOmacTu y + y’ — cnuaBEl NoNe 6, 12 u 20 
v3 o6macth y+ PB —cramaBnr NoNe 8 u 21, u3 oOmacTH y +  — CiMaBb 
NoNo 7 u 22. 

Ilpu aHOMHOM pacTBOpeHuM W3 BCeX STHX CMTaBOB ObWI BbIAeNeH OCaOK TpH 
cyTcTBylollel B HUX BTopoH cbasbl. Ha ocHOBaHHH MHKPOXHMMUeCKOrO M PeHT 
reHOCTPYKTYPHOTO aHaH30B BHIAeeHHIX OCayKoB B cimaBax NeNe 6, 12 u 2 


, —> Nig Al 


80 JO Night 


Oz 


60 76 


. . Puce. 3. I[poexuna TeTpasapa kBasHueTBepHOH CHCTeMBI 
ya-NisTi — NisAl — NisNb. Touxa J (ya), Ni — 81,0, 
Cr — 10:0 SW — 6:0) Mos Opnec 2G, 


ObIIO yCTaHOBJIeHO Hamuve y’-~pasbl TREPMOro pacTBOpa Ha OCHOBe coeqMHEHHs 
NisAl, c rpanenentpupoBaHHoli KyOuuecKkol pemieTKoi. 

Tak Kak coctap cnaBos NoNe 6, 12 u 20 — He o_uHaKoB, TO H KONMUeCTBC 
PacTBOpeHHbIxX MetTassioB (Cr, W, Mo, Nb u Ti) B y’-cbase, BbIemeHHOH M3 9TH 
CIWaBOB, OblWIO pasmuuHoe. B 3aBHCHMOCTH OT COCTaBa M3MeHAJICA M MapaMertT 
pelleTkH y’-cba3nl. 

XMMHYCCKHM M PeHTTeHOCTPYKTYPHbIM AHAM3AMH OCANKOB, BBIeICHHBIX H¢ 
cmaBoB NeNo 8 u 21, Ono ycTaHOBJIeHO, 4TO N-chasa ABIAeETCA TBEPbIM pacTBO: 
POM Ha OcHoBe coeyquHeHua NisNb u umMeer poMOuyecky1o ctTpyKtypy (‘). [apa- 
MeTpbI KpucTaslMyeckoh pemerTKu B-ca3bi, BbIeweHHOM u3 cimaBoB NeNe 8 F¥ 
21, HeMHOro OTAMYaNUCh Apyr OT Apyra, YTO OObACHAeTCH HeOOMLUIMM pa3JHu 
4HeM B XMMHYCCKOM COCTABE BbIJCJICHHBIX (a3 HU pasJHUHbIM MOOMKeHHeEM ITHX 
CiIaBOB Ha AHarpamMe cocTosHHA (CM. pH. 3). 

IIpu anoyuHom pactBopenunu cnmaBoB NeNe 7 uw 21 Onlin BbIZeeHbI OCaAKY, 
aHaJIM3 KOTOPbIX NOKa3aJl, YTO OHM COCTOAT U3 chaspin (Nisli) wu wMetoT reKca: 
TOHAJIbHYIO PelleTKY MIOTHOM yMaKOBKH. 

Mukpoxumuyeckuit ananu3 B-cbasbl ycTaHoBUs, 4TO Kpome Ni u Ti ona co- 
AepxUT HeOOMbIIMe KOuUecTBa Cr, W, Mo u Al, 4ro JoKaspiBaeT HasMuHe TBED- 
ACO pacTBopa Ha ocHoBe NisTi. [o-Bugumomy, npu o6pasopanuu daspt NisTi 
B CMOXKHBIX CIJIaBAX MO*KET OOPa3ZOBbIBATLCA TBEPAbIi pacTBOp Ha OCHOBe 9TOFC 
COCAHHEHHA, XOTA B ABOMHOK cucteme Ni — Ti (°) sto coemuHeHue He MMeeT OG. 
620 


mactu romorenuocrh. VsroTopJeHbl H MCCJe@yioTcaA CHMABbI HS Tpex*a3Hbix 

oosacteft [MarpaMMBbI, HO STH HCCMeMOBaHMA ellle H€ 3aKOHMCHEI. 

Tlo pesybTaTaM aHHOrO UCC/eOBAHUA MOXKHO CeaTb CNeLyIoulHe BbIBOLBI. 

[lyrem l1popezeHusd HEKOTOPEIX MOCeTOBATeAbHbIX ceueHuii B MHOTOKOMIOHEHT- 

HELIX CHCTEMAX BO3MOXKHO W3y4ATb YACTHYHIE WMarpaMMbl COCTOAHMA STUX CH 
cTeM, B KOTOPbIX KOMIOHEHTAMU MOTYT ObITb HE TOJIbKO OTJ(CJIbHBIC 3JIEMEHTbI, HO 
UX TBEP/ble pacTBOpH, a TAKKe METAINYECKHE COCMHHCHHA. Croco6HocTb MeTa.- 
0B OOpasOBbIBaTb MexX/y COOH TBEpAble PpacTBOPEI, d TAKIKe BOSMOXKHOCTH O0O- 
pasopalua TBepALIX PacTBOPOB Mex Ty MeTAaJWJIMYeCKHMH COCMHEHHAMH, Mex Ty 
MeTaJJIAMM M MeTaJWIM4eCKHMM Coe MHeEHHAMH, MPMBOAMT K YMeCHBIICHHIO o6ilero 
‘qucia TBEpAbIX (:pa3, HAXOMAWIMXCA B PaBHOBeCHH B MHOFOKOMMOHEHTHBIX CHCTe- 
max. B 6-KOMMOHeHTHBIX cimaBax cucTembl Ni Cr — W — Mo Nb — 
— Ti— Al ycranopueno He Gonee 3 (has. MerowamMu MUKpocTpyKTyPpHOro, PeHT- 
TeHOCTPYKTyPHOTO H HHTePMeTAMMAHOTO AHATH3OB yCTAHOBMJTCHD! XMMMueCKHe 
cocTaBbl (ba3, HAXOJAILMXCA B PaBHOBeCHH (B TBEPAOM COCTOAHHM) B HCKOTOPbIX 
G-KOMMOHEHTHBIX CIJlaBax vccMeyeMOH CHCTEMEI. 

- YeraHoBeH THI KpMcTaMuecKkol pellieTKM STHX (has H MapaMeTp PeHIeTKH. 
Tloka3ana BO3MOXKHOCTh OOpas0BaHHA B MHOTOKOMIOHEHTHEIX CiaBax TBepAPIX 
ACTBOPOB He TOJIbKO Ha OCHOBe COCAHHeHHA NisAl, Ho uw TBEpALIX pacTBOpOB Ha 
6a3ze coequnenuii NisNb u NisTi. 

Tax Kak B OOJIbUIMHCTBe CLYYaeB CIMABbI C OCOOIMH CBOHCTBAMH (41st HOBBIX 
‘oOnacteli TEXHUKH) NpelcTraBsloT cOOoH HAM TBEpAbIe pacTBOPbI Ha OCHOBE KaKO- 
0-160 MeTasIa WJM MeTaJIIMYeCKOFO COCIMHEHUA, HIM ABJIAIOTCA rerepoda3Hbi- 
mu (B KOTOPBIX TBEPAble PACTBOPH! JONOMHUTEABHO YUPOMCHD! 3a CUeT MeJIKOJUC- 
‘jlepcHoro BbIeeHHA MeTAJIMAHBIX (baz) — TO u3y¥eHHe AHarpaMM COCTOAHHHA 
‘MHOTOKOMMOHEHTHEIX CHCTEM MO2KHO CBECTH K H3YHCHITO yYaCTHYHBIX JHarpaMM, 
OTICbHBIX CeYeHHM B STHX AMarpaMMax, YTO Hamu 6bIIO MWOKa3aHO Ha MpuMepe 


M3y4enuA CHCTeM Ha OCHOBe HUKCUJIA. 


VucratyT meraitypran vm. A. A. Bavikopa Tlocrynusio 
9 II 1961 


Axanemun Hayk CCCP 
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loxaagnn Axkayemunu nwayx CCCP 
1961. Tom 139, Ne 3 


Unen-Koppecnouzent AH CCCP O. A. PEYTOB u A. H. JIOBLIOBA 


HOBbIM METOJ CHHTE3A TPHXJIOPMETHJIbHBIX 
PTYTHOOPrAHMYECKHX COEAMHEHKM 


VispecTHb! HeKOTOpble MeTOMbl CHHTe3a PTYTHOOPranHyecKHX CoesHHeHH 
OCHOBaHHbIe Ha TpHMeHeHHH KapOeHOB — KpaTKOBPeMeCHHO — -CYLLeCTBYIOIIH 
cOeHHEHHM JBYXBAJICHTHOTO yruepoja. | 

Tak, HanpyHMep, MeTHJIeH, TeHEpHpyeMbIH H3 [MasOMeTaHAa, BHEAPHAeTCA M0 
CBASH PTYTb— raion C OOpasoBaHHeM TaJIOMJMeTHJIbHEIX PTYTHOOpraHu- 
yeCKHX CoeqnHeHui (1, *). AnanormuHo pearupyeT AucdeHusKap6eH, reHepupye- 
MBIM H3 WHcennjuMasometaua (+). pu cuutese pTyTHOOpraHuyecKux coesHHe- 
HHH 10 peaKilHH FHApasouoOB, aberuOB H KCTOHOB C YKCYCHOKUCON PTyTHIO 
(?, 4), mo-BuMMOMy, TakxKe yuacTByIOT Kap6eHH. 

Mp Hamm (°), uTo AuxOpKap6eH, oOpasyrouluiica pu elicTBuM TpeT. 
OyTHNaTa KAMA Ha XMOpOdopM, TakxKe cnocoOeH BHELPATLCA MO CBA3H PTYTb — 
XJIOp ¢ OOpas0BaHHeM TPUXJIOPMETHJIbHBIX. PTYTHOOPraHnyeckux CoeqHHeEHHH™. 
B nactosmeh cTaTbe ONHMCbIBAaeTCA paspaCOTaHHbIM Ha OCHOBe 9TOH peakUHH 
MeTO, CHHTe3A TPHXJIOPMeCTHJIbHLIX PTYTHOOPraHHyecKHx coelMHeHHi: 


R— He Cl 4: CCl — R= ee eos 


PeakuuaA uxiopkap6eHa mpoBemeHa c cysemon (R = Cl), deHuamepKyp- 
XJIOPHJIOM, N-HUTPOPeHHJIMepKYyPXJIOPHOM, N-MeTOKCHdeHHJIMepKypxXJIOpH OM, 
N-UMCTHJIAMHHOPEHHJIMePpKYPXJIOPpHOM, B-HadbTHMepKypxXJOpHAOM, TpaHc- 
$-xXJIOPBHHMJIMepKypXJOpHAOM, iWHc-$-xnopBNHUAMepKypxJIOpHOM. 

BpIxofbl WH  HeKOTOPble CBOHCTBA MOJIYYeHHLIX TPHXJIOPMeTHJIbHBIX 
PTYTHOOPraHunyecKHX COeMMHEHHH npHBeseHb! B Tads. 1. 


TaOauua 4 


ae | Anaaus3 
Ucxonn. peuecrso Ilonyy. BemecTBo Oe Ne hearin 
£9 Haliqeno BBIYHCeHO 
_HgCl, | CClzHgCl 2 178—180 Hg 56,83 Hg 56,60 
CsH;HgCl CsHs;HgCCls 2 144—116 — = 
n-O.NCgHagHgCl n-OoNCyHaHgCCly 34 144143 IC 49)23; 19522:) € 19,06 


Hh 4,45; ft, 20 H 0,90 
= Hg 45,74; 45,34) Hg 45,48: 
n-CH30C,HyHgCl | t-CHsOCgHaHgCCls 85 123—123,5|C 22,87; 23,09;) C 22,55 


| ied Oiee2 02 Et 4,66 
F Hg 47,30; 47,03} Hg 47,08 
n-(CH3)2NCsHyHgCli ae eas 49 |417,5—118 Hg 45,60 Hg 45,66 
gCCls 
B-C,,H;HgCl 8-C,,H;HgCCl, 57 147—149 |C 30,42; 30,32;| C 29,41 
Hees) 188; la bail meats 
Hg 45,13 Hg 44,97 — 
Tpane-CICH= Tpane-CICH = 53 79—80 Hg 53,06 Hg 52,72 
CHHgCl CHHg—CCl, 
wuc-CICH=CH— | muuc-CICH=CH— 10 Maewio = 50) 
HgCl Hg—CCl3 


KONG TaKIKE BCKOPe MoCceqOBaBuiee KpaTKoe coobujenHe IT, A. PasysBaepa (*) 0 cHHTese 
CClsHgCl u CoHsHgCCls npn peakuun cyviembt H deHHAMepKypXJOpHza C HAaTpHeEBOM CoubIC 
TPHXJOPyKCyCHOM KHCOTHI 
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anuunve B pBellecTBax CCl,-rpynnbl OKa3bIBaJIOCb pa3JIOXHKeHHeEM BEULeCTBA 
oIAHO KMCNOTON H WBETHOM peakunell Ha OGpasyiouiMlica xsopodopm *. 

- Ilnc- w Tpanc-B-x0pBHHMITpUXJIOpMeTHIPTYTh MPH HarpeBaHun Bie AIOT 
lleTHIeH; TIpH peakilMH Cc Opomom o6a BelllecTBa aloT CCl,HgBr: 


Br, 
SCiCH i= CH He — CCls =—— CClsHgBr 4+ [CICH — CHBr]**. 


‘Tipu geficrsuu xopa na Tpanc-B-xnopBHHHATpuXAOpMeTHJIPTYTb OOpasyer- 
i XJOPHCTAA TPHXMOPMeTHJIPTYTH: 


Cl 
prerCICH CH — Hg = CClg-—— + CCI, Heel + (CICH = CHCI}**. 
MenuITpUXAOPMETHIPTYTb Mp felicTBMM OpoMa MpeBpalilaeTcs B cbeHHJIMep-- 
‘(ypOpomnuZ: 
Br, 
CeHsHgCCl; ——> CsHsHgBr-+[CClsBr]**. 


. Bce coequnenua Tuna R — Hg — CCls, rae R — apoMaTH4ecKHi payukas, 
pH HarpeBaHHH B CNupTe pasJiaraioTcs Mo CxeMe: | 

| On hic Clues Dei Het Cl pei CCls a CClal**, 

' TIm6pomKap6en, oOpasyrouluiica Mp AelicTBHH TpeT.-OyTHlaTa KaJIMA Ha 
|POMOOpM, Takxe cHocoOeH BHEAPATCA NO CBASH pTYTb — raion. Tak, 
eHUJIMepKypOpoMHy JjaeT (eHMJITPHOPpOMMeTHJpTyTb C 41% BbIXOJOM H 
| nm, 98—99° (c pasmoxeHHeM). ’ 

CsH;HgBr + : CBrz -> CsHsHgCBrs. 

Peakuua BHeApeHuA AuTaiouyKapOeHoR MO CBA3AM MeTa — rasouA, Mo- 
UUMOMY, UMeeT JOBOIbHO OOM XapaKTep; OHA OKA3Aa/ACb IpHMCHMMOH kK Coe- 
MHCHUAM CYPbMbI, Mequ, KOOaIbTa UM HEKOTOPbIX APyrHX MeTaJJOB. 


SKCHeCPHMEeHTANbDHAH YWaCTh 


TlonmyuenHue xaopuctonr TPUXAOPMeETHAPTYTH 
IClsHgCl. K cycnensuu 15r (0,055 mons) cyembl B 90 Ma a6c. Oen30ua Jo- 
japneno 8 mst (0,1 Moma) aGc. xnopodopMa H Tip MepeMeiIMBaHHM H MPH OXNAK- 
eHun BORO — cyxoit Tpet.-GytTunaT Kana us 41 (0,1 r-aT) Kana. Ilo okonya- 
HUM WOOaBMeHUA OyTUaTa peakI[MOHHasA CMECb MepeMelIMBaaCh 30 MUH., BbIMHTa 
B BO, CeHSONLHLIM COM OTMeNeH, BbICyINeH, OeH30u NCNapeH. OctTaToK TIpOMBIT 
leTposeHubim supoM. [lonyyeno 0,4 r XJOPHCTOM TpuxJOpMeTHApTyTH (2% OT 
eopuu). T. mm. 178—180° (3 cnupra). JIutepatypHbie AaHHble: T. Ti. L73. 4): 
\ Hatimeno %: Hg 56,83 

Buruucneno %: Hg 56,60 

| Tlonyuenue PeHHATPHXAOPMETHAPTYTH CsHsHgCCls. 
K cycnensuu 4,9 r (0,016 moma) denusumepkypxsJopusa B 100 ma a6c. 6en30Na 
qo6apeno 5 mu (0,062 moms) adc. xnopodopMa H NocTeneHHO Np NepeMeliuBa- 
{MM HM OXAAKIeHUN eLAHOM BOLO — TpeT.6yTumaT Kaus u3 1,27 (0,03 T-aT) 
kKanua. Ilocne 30 Mun. TepememmMBaHHA MovepHeBUIaA PeaKIMOHHaH CME€Chb 
BHINTA B BOY, OcaloK OThuAbTpoBaH, MpombIT Cexso10m. Ilo ucnapenun 6eH- 
gona nogyseno 1,7 r CgHsHgCCls. T. ma. 114° (us cnupta). Jlut. aHHble: 
T. mat. 114—116° (*), Ocanox, He pacTBopuBuiica B CeHs0ue, 9KCTparMpoBaH 
POpsAuuM alleTOHOM, 110 ucnapeHwM KOTOpOrO BbIfeseHa CMeCb cbeHuJIMepky p- 
<1Opula u denusTpuxsopMeTuaptytH (2,32 r). W3 Hee XOJOAHbIM 6eH30JI0OM 
Buimpito 1,55 rC,HsH¢eCCl, ct. nn 112—114°. B ocratKe 0,55 r Hellpopearupo- 
BaBiuero deHuAMepKypxsopufa c T. Mt. 256°. Jur. Danupie: 7. M1. 258° (ha 
Oouli BEIXOA PeHUJITPUXJOpMeTHAPTyTH 3,25 r (52% oT Teopuy). 

Tipu uarpepanun eHuATPHXNOPMeTHAPTYTH B CIMpPTe C_ KOMMYCCTBCHHDIM 
BLIXOJOM OOpa3yeTca PeHMJIMepKyPXJOPHA CT. II. 255—256°. Jlut. aHHble: 
T. tt. 258° (*). Tipu aelicraun pacrsopa OpoMa B YeTbIpexXxJIOPHCTOM yrviepose 
Ha OCH3OJIBHbIM pacTBop :beHHJITPHXJOPMeTHJIPTYTH C KOJMYECTBCHHBIM BBIXOAOM 
BbigeneH C,H,HgBr c T. Ma. IFO—974°.  Jlut.; Maunpie> iA. 275, (%): 


* TIpm HarpepaHnn xopodopma Cc 10% NaOH wu mupHavHoM BO3HHKaeT MaJIMHOBAA 


OKpacka. 
** Bemectaa, yKa3aiHble B KBaspaTHBIX CKOOKaX, He HLeEHTHPHUKPOBaAKCb. 
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Tlouyueuue h-HHUTPOMPCHHATPHXTOPMeTHAPTYT 
n-O2NCoHaHgCCls. K cycnensuu 5,2 r (0,012 mona) n-Hurpodenusmepkypxaop 
nap 35 mI adc. AMoKcaHa RoOaBseHO 2,5 ma (0,031 mons) a6c. xaopodopma 
jlocTeneHHo pv NepeMeliMBaHHH M OXMaKMeHUH AeLAHOK BOROL 3,3 r (0,03 mon 
-Tper.-OyTuaTa KaiMa. [lo okoH4aHHH foOaBleHuA OyTHNaTa peaKiMoHHa 
cmecb TepememmMBasacb 30 MMH. IIpH KOMHaTHOH TemMepatype, ocaqoK onus 
rpoBaH, OObIIas YaCTb AMOKCaHA OTOrHaHA Ha BOOCTpyliHoM Hacoce, PTYTH 
opraHwyeckoe coequHeHne BbicarkeHo Bool. Bec 1,8 r. Ocayox, He pacrBopu 
wmiica! B JMOKcaHe, MpOMbIT BOON, BbIcCymieH. Bec 2,7 r. M3 o6bequHeHHbI 
ocalKoB 9pupoM sKcTparupoBaHo 1,22 r (31% or TeopHn) n-HuTpodhennaTp 
XOpMeTHIpTyTH c T. pasn. 141—148°. 

Hatineno 0%: C 1923774197225 rid Gi le 20. scm 4. 
Baruucneno %: C 19,06; H 0,91; Hg 45,48 

B octaTKe 2,5 r HelpopearupoBaBuiero n-HATpOdeHusMepKypxsOpusa. 

TlomyseHue AMETOKCUMDCHUNATPUXTOPMNeTAa Dp tym 
n-CHsOC,H,HgCCls. K cycnensuu 4,2 r (0,012 moms) -aHU3HJIMep Ky p XJIO 
puta B 35 Ma a6c. WHoKcaHa OOaBseHO 3 Ma (0,037 Mousa) abc. xnopocopma 1 
MOCTeNeHHO HpH MepeMelIHBaHHH KM OXNaKeHHH JeqAHOW BOZOK 2,8 
(0,025 moma) Tper. 6yTuaTa Kama. Tlocne 30 Mun. NepemMewimBaHua ocaqoK OT 
(pHJIbTpOBaH, JHOKCaH OTOrHaH Ha BOJOCTpyHHOM Hacoce, pryTHOOpraHHyeckos 
COCMHEHHe BEICAKEHO BORON. Ocalok OTPUMbTPOBAH, MPOMBbIT BOOM, BbICyINeH 
pacTBopeH B XOJOJHOM OeH30Ie, BHOBb MpodusbTpoBay u ucmapeu. Iosryyenc 
3,9 r (85% or Teopuu) n-CHsOCsH4HgCCls. Ilocae aByxKpaTHoi nepexpuctan 
JIM3allMH CHayala v3 acPupa, 3aTemM u3 ciuptTa T. Na. 123—123,5°. 

Haiineno %: C 22,87; 23,09; H 1,97;2,02; Hg 47,30:47,02: 
BauncseHo %: C 22,55; E41 66% Hg 47,08 

IIpu HarpeBaHHi 1-aHv3HJITPpHXJIOPMeTHJPTYTH B CHMPTe C KOJIM4eCTBeHHBIN 
BbIXOJOM OOpa3yeTcCH XJIOPHCTaA N-aHH3HIPTYTb Cc T. Tat. 235—236°. Jlur.. qau- 
wpe; T. mm, 239° (14). 

Ilonyueuue n-LMUYMCTHMAMHHOMDECHHATPUXAOPMeE 
THApTyTuH A-(CHs)2NCsH,zHgCCls. K cycnensun 3,9 r (0,011 moaa) 
n-JMMeTHaMuHOodeHHiMepkypxopuyza B 40 Mi a6c. OeH307a WOGaBmeHO 2 Mi 
(0,025 moma) a6c. xmopodopMa uM NocTeneHHO ip NepeMemmBaHHN HM OXJaK]e- 
HUM eqaHou Boo 2,5 r (0,022 mona) TpeT.6yTumata kanua. Ilo okon4yannn 
yoOaBsIeHHA OyTHaTa MO“ePHeBWIaA pPeaKIWHOHHAA CMeCb MepeMellIMBasacb 
20 MHH., OcaOK OTPHJIbTPOBAaH, MpoMbIT OeH3010M. Ilo ucnapeHun GeH30u1a Nomy- 
yeHo 2,3 r (49% or Teopun) n-(CH3),.NCsHaHgCCls. Mocne aByxkpatuHoii mepe- 
KPUCTaIIM3alWH 3 CMecH ciupTa c 6eH30s0M T. nat. 117,5—118°. 

Havgeno %: Hg 45,60 
Baruncneno %: Hg 45,66 
BeecTBo lip XpaHeHuv pa3maraetca. 

Tlomyuenune P-HabtuatTpuxnopmMeTuaptytTu f-Cro- 
-H7HgCCls. K cycnensuu 4r (0,011 mona) B-Habrammepkypxsopuga B 55 
Mil aOc. WHOKCaHa WOOaBeHO 2 Mat (0,025 Moma) abc. xMopodopmMa u MocTeneHHO 
Ip NepeMewIMBaHHUN WU OXMaKTeEHHH XONOLHOU BOAO 2,5 r (0,022 Mons) Tpert.- 
6yTumata Kamua. Ilo okonyaHuH WoSaBAeHuA OyTHaTa peaKUMOHHaA CMeCb 
nepeMemuBasacb | yac, OcaoK OTSUMbTPOBAH, M3 PUMbTPaTa OTOrHaHa OombUIAaA 
YaCTb JMOKCaHA, BEILECTBO BbICa*KeHO BOOK. Ocaqok pryTHOOpraHuyecKOro coe- 
AMHeHMA OTPUABTPOBAH, BbICyWIeH H pacTBopeH B OeH30Ne. Ilocne tbunbTpoBa- 
HUA MW UcHapeHuA OeH30Na MomyyeHoO 2,35 r B-CioHzHgCCl, ¢ 7. na. 148—149°. 
Ocafok, He pacTBOPHBLINIicA B JMOKCaHe, MpOMbIT BOON, BbICyIeH, 9KCTparu- 
poBaH aieTouoM. Ilo uciapenuu alerona nomyyena cmecb B-HadruamMepKypxJI0- 
pula u P-HadTuITpUXJOpMeTHAPTYTH, U3 KOTOPOH XOJOLHbIM 6€H30JIOM BEIMBITO 

0,45 r B-CioHH7HgCCls c tT. ma. 147—149°. O6uuit Berxog B-CioH7HgCCls 
2,8 r (57% oT Teopuy). 
Hatigeno %: C 30,42; 30,32; H 1,93;1,88; Hg 45,13 
BpraucmeHo %: C 29,61; lol 4 Byse Hg 44,97 
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Viz peakuuu Bosspaujeno 0,5 r HempopearupoBasmtero f-Hapruimepkypxso- 
wa cT. na. 268°. JIur. Ranupie: T. mm. 270° (°). 

_ Tlonyuenue TpaHc-P-xIOPBHHHATPUXAOPMeTHAPTYTH 
CICH = CH — HgCCls.K pacrsopy 13,5 (0,045 moms) Tpauc-f-x10pBuHHIMep- 
Kypxsopua B 90 Ma a6c. Geus0na WoGaBseHo 8m (0,1 Mowa) a6c. xopotopma 
M MOCTeIeHHO IIpH MepeMelIMBaHHM M OX/axKeHH JIbOM oOaBsIeH TpeT.-Oy- 
wat Kanua us 4 r (0,1 r-at) Kanua. PeakuwonHaa cMecb CuJIbHO uepuHeet. Ilo 
KOHWAHHH JoGaBeHua OyTHMaTa peaKUHOHHAA CMECb BbIIMTaB BOY, OT*PpHJIbT- 
pen OT YepHOro OcaLKa, OeH3OJIbHbI COM OTMeeH, BLICYIeH, OeH30JI ucra- 


pen. Ilonyueno 9,1r (53% or Teopun) Tpanc-CICH =CHHgCClsc r. m11.79—80° 
(“3 cmupta). 
¢ 


h 


Hatigeno % Hg 53,06 
Bumucnteno % Hg 52,72 
IIpu TepMH4eCKOM pasJIOwKeHHH COe€JIMHEHHE BbITeJIAeT alleTHJIeH, WOKa3aH- 
Abi 10 O6pa3s0BaHulo KpacHoro OcaKa alleTHIeHH a Me. 
 K 6exn30nbHomy pacTBopy Tpakc-f-XxXJOpBHHMJITpUXJOpMeTHIPTYTH MpHOaB- 


‘ 


@leH pacTBop Opoma B YeTHIpexXJOpHCTOM yrsepore. Toruac xe BbInaflaeT OCaloK 
Opomucto# TpuxsopMeruaptytu c T. ma. 160—162°. JIur. qanHple: T. r1. 165° 
*). K pacTBopy moulyyenHoro Opomuya B OeH30Ne TipHOaBJieH MMpHAMH, CMeCb 
ynapena jo | Ma, 3aTem 2oOaBsiena Boa. Kommsekc 6pomucToh TpuxJIOpMeTHJI- 
pryrs € HMpHyMHOM 9KcCTparupoBaH scpupom. Ilo ucnapenun supa momyuen 
KeNTH MopomoK c T. ma. 85,5—86,5° (us OeHsona). JIMT. aHHEIe: T. MI. 
87°("). K Geu30nbHomy pactBopy Tpanc-f-xOpBUHUJITPUXJOpMeTHIPTYTH MpHOaB- 
JieH pacTBop xopa B YeTbIpexxsOpucTom yruepoge. BuimapuimMu ocaqoK xsOpH- 
CTO TPHXJOPMETHPTYTH OTPHJILTPOBAH, MPOMbIT HeOOMbUIMM KOMHUeCTBOM 
Topsvei BOLI, BbICyIeH HM MepeKpucTamus0BaH M3 OeHsona. UepHeeT mpH 
176°, naaputca npu 180°. JIur panupie: T. m1. 173° (”). 
Tloayueuue wuc-P-xT0pBHYUHHATPHXAOPMeTHUAPT y- 
gu CICH = CH — HgCCly. K pactsopy 3,75 r (0,013 moms) wuc-B-xs1I0pBu- 
HusIMepKypxsiopufa B 40 Ma a6c, GeHsoa LoOaBIeHO 3 MJ (0,037 moma) adc. 
XslOpoopMa M MOCTeMeHHO IPH MepeMeMIMBaHHM MU OXTAKILEHUM JelAHOM BOOM 
jo6apuieno 2,85 r (0,025 moma) Tpet.-6ytuata Kama. Tlocne 30 Muy. mepeme- 
WWMBaHHA OCAJOK OTPUIbTPOBAH, MPpOMbIT OeH3OJIOM, O€H3OJIbHBIM pacTBOp HCIIa- 
peu. Uactp BemlecTBa passiomKusacb. M3 novepHeBillero OCTaTKa BeLeCTBO 9KCTpa- 
‘THpoBaHO GeH30/I0M, SeH30N Gpicrpo ucmapeH. MacaaHucTbih ocTaToK pactepT 
¢ netposefinpim ssupom. He pactsopusmimiica B neTpouleHHOM a9pupe MOpoumloK 
¢T. nm. 75—77° (0,82 r) He JaeT UBeTHOH peakUMH Ha XMOpOopM HM ABIAeTCA 
HenpopearupoBaBmium wuc-p-xloppuHuuimepKypxsopuyom. JIT.  jaHHBIe: 
T, mt. 78—79° (12). Ilo ucnapenuu netposetHoro supa BpieseHo 0,5 r muc- 
‘CICH = CH — H¢CCl, B Buge pe3Ko maxHymero macua (10,5% oT Teopuu). 
Tlpu jo6apnenuu K GOeH30/IbHOMy pacTBOpy NouyYeHHOrO BelllecTBa pacTBopa 
6poMa B YeTHIPeXXJIOPHCTOM yrulepose BEIMTAaKaeT OCaLOK OPpoMMCTON Tpux.10p- 
MeTuptyTH ¢ T. ma. 160—163°. Jur. qannbie: T. mu. 165° (’). 


P, 


Pie Hetlerman, D. Newman, J. Am. Chem, ~ Socs,)'54; 2859 (1932). 


Mockosckuit rocyapcTBeHHbI yHHBepCHTeT Tlocrynuso0 
um. M. B. Jlomonocopa 31 III 1961 
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Toxrnxann Akaqemun wayr CCCP 
1961. Tom 139, Ni 3° 


XHMH S| 


A. M. PYBHHUITEHH, K. H. CJOBEWKAA u T. P. BPYEBA 


XEMOCOPBUMA W30NMPONMJIOBOrO CIMPTA HA CMELIAHHBIX 
[(KATAJIMSATOPAX HA OCHOBE 7-Al,0, 


(ITpedcmasreno axademuxom B. A. Kasancxum 6 IV 1961) 


HenocpemcTBeHHoe onpemesieHve BeMUMHbI XeMOCOpOMMH NOUTH BCersa | 
IIpeAcTaBsIAeT HHTepec He TOJIbKO C TOUKH 3PeHHA eTAMbHOTO ONMCaHHA ABJIe- | 
HUM COpOMM HW BLIACHEHUA POJIM XMMHYECKUX CHJI B HHX, HO M B CBA3H C BOMpO- | 
CaMH KaTaiu3a, MOCKOJIbKy pH OOpa3s0BaHHH AKTMBYpPOBaHHOTO KOMIMJeKCa | 
M@KLy MOJIeKyJaMU pearupyloliero BeleCTBa H AaTOMaMM HJIM MOHAMM TMOBepx- | 
HOCTH KaTaJIM3aTOpa BOSHHKAaIOT GoJlee WIM MeHee MpOUHbIe XHMMUECKHE CBASH. | 
HenocpefcTBeHHoe H3MepeHHe BeEIHUHHbI XCMOCOPOMHH NO3BOJIACT OLCHHTb POJIb | 
STON CTaMH B KaTamIuTHYeCKOM MpoLecce. IlofaBuatonlee COMbIIMHCTBO UccueNO- | 
BaHHH MO X€MOCOPOMHH MpOBeeHO C MeTaJJIaMH B KayecTBe aycopOeHTOB, HB | 
OKHCJIOB Ke Ooslee MOLPOOHO H3Y4EHbI CHJINKATeJIb, OKHCb AJIOMMHHA U aJIOMO- 
cuuKatTbl. [Ip 9Tom B page pa6oT noKa3aHo (1°), uTO cIMpTEI XeMOocOpO6up yIOT- 
CA OKHCJIaMH MeTaJJIOB pH KOMHaTHOM Temmepatype. KomuuectBo xemocop6r- | 
POBaHHOTO CNUPTa 3aBHCHT OT XHMHYECKON MpHpoOsb! OKucaa (4,7) uw oT cTreneHH 
jlerupatTauuu ero nopepxHoctu (*). C poctom cTeneHu Jeruypatalnu nopepx- 
HOCTH KOJIMYeCTBO XeMOCOpOuNpoBaHHOTO cnupTa yBemHunBaetca. IIpenmomKeHbI 
(° ,°) caleqyroulHe CxemMbl Xemocop6uMu cnupTa. 

Ha ruipaTupoBpanHol moBepXxHOcTH 


| 
ra OUT RGESCH aa (1) 


Ha JeruypaTupopaHHolt NMoBepxHOcTU 


0% OR “: 
NOU a aN Me tA a y) 
DSK g DOT ROH Si Sir (2) 


Dpll0 MoKasaHo Takxe (°), YTo Mpu acopOuuu MeTanona Ha Al2Os u amomocHuH- 
KaTaX OOpasyIOTCA MOBepXHOCTHbIe aJKoromaTH. K anasOrv4uHbIM BBIBOJaM 
MbI IIpHUWIH, U3Mepsa (’) XeMOcOpOlMIO M30MpomMMOBOorO ciMpTa Ha KaTau3a- 
Topax — dbeppoasomoreax. 

Pacnonaran paXOM CMelIaHHEIX KaTamu3aTOpoB Ha ocHoBe y -Al2Os, 
B KOTOPBIX BTOPbIM KOMMOHEHTOM caTyaKUIH NiO, FeeOs, Cr2Os uu ZrOse , T. e. 
OKUCJIbI MeTaJJIOB Pa3sJIM4HOH BaJIeHTHOCTH, MBI Pel H3MepHTb xemocop6- 
HI AOCOJNOTHOFO H3OMPONHOBOLO CIIMpTa Ha HUX, MOCKOJbKy AKTMBHOCTb STHX 
KaTaJIM3aTOPOB Oblia uctibitaHa (°-!1) yMeHHO B peaKILHH Pa3svlO2%KeHUA STOFO Coe- 
AMHCHHA, a TAKKE B CBASH C TEM, UTO B Hallie MaGopaTopuu ObINO NpoBeseHoO uC- 
CNCHOBAHHE H3MCHEHHA AKTMBHOCTH, CeJIEKTHBHOCTH HM (pasOBoro cocTaBa 9THX 
KE KaTaIU3aTOPOB IPH BBeeHUH B HUX TpeTbero KoMMOHeHTa — K2O. Pesyub- 
ae NOCHeHEH H3 yHOMAHYTHIX paOoT MpescTaBAAIOT MpeMeT OTJeMbHOrO CO- 
oOmeHHsA. 
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. B HactTosteh paCoTe MbI CTAaBHJIH WeIbIO: a) COMOCTaBUTb acCOp6lUMOHHbIe 
“cBOlicTBa HB OcoGeHHOCTH xemocop6uuIo ws0-CsH;OH na pasnu4ubix 10 XHMH- 
“wecKOMy cCOcTaBy OHWHApHBIX KaTaslM3saTopax, coyepxamux y-AleOs, K 
6) BLIACHHTb BINAHHe Ha BeJIMUMHY X€MOCOPOMHH BBEeCHHA B HaSBaHHble KaTa- 
‘JIM3aTOPbI TpeTberoO KOMMOHEHTa — ILesIOUH. 


IKcNepuMeHTaNAbuag Bice Gu 5 


BunapHble KaTaviM3aTOpbl Ob NpHroTOBNeHbI * COBMeECTHbIM OCaxKJeHHeM 
THIApookuceli U3 CMeCH PaCTBOPOB HUTPaTOB aJIOMMHHA UM BTOpOrO MeTasva 
aMMuakoM. Tvyaporeiu cylin Ha Boszyxe mpu 110°, a 3aTeM npokasMBasu 110 
6 vac. Ha Bosfzyxe npn 600°. Katanusatoppi c 206aBKol Wenoun Nosyyanu, Mpo- 
IHTbIBAA TOTOBbIe OHHAPHbie KaTausaTOpbl pacTBopom KNOs uv NOBTOpHO Mpo- 
KamuBan mpu 600° na Bo3fyxe. CocTaB uccleqOBaHHbIX OMHAPHbIX KaTaJIH3aTO- 
poB (B Mon.%) mpuBefen B Ta6. 1. To6asKa K2O coctaBsiana BO Bcex cuy4aAx 
3 Bec.%, CUHTad Ha Bec O6HHAPHOTO KaTawHsaTopa. 


a Ta6auna il 


, 
4 Yq. nopepxu., M%/r aor Selly a 
) CoctaB KaTamusaTopa S oe aan 
BO Cee noN: | 393 | pau 
25% NiO, 75% Al,Os 165 4,9 
25% NiO, 0,75% AloOs+3%K,0 | 162 155 | 5.0 
15% ZrOs, 85% AlsOs De A. Out 
. 15 ZrO», 85% AlsOs-+3% K2O 170 (60. t).4,90| 93,7 
15% CreO3, 85% Al2Os3 2410 4,9 4,2 
15% CroOs, 85% AlsOz +3%Ks0 | 255 ae ee 
18% Fe.O3, 82% Al2Os3 * 200 4,9 4,9 


* Pe3yJIbTaTbI BBATbI HS Hallleli paOoTb! (7). 


Hccneqopanne aqcoponuu adcouOTHOFO H3ONponuOBOrO CHUPTa NPOBOAMAH B 
BeCcOBOH yCTaHOBKe C KBapleBbIMH Mpy2KHHHBIMM Becamu Mpu 30°, Tlopepxuocts 
KaTalusaTopa OlpezedANM NO acopOuMu NapoB asoTa pu TemMepatype xHA- 
KOro a30Ta HMO afcopOunH napoB OeH3s0na npn 20°. IIpu pacuete Bennunusi 

yllebHOH NoBepxHOcTH no MeTozy BOT MonekysapHas NaomMagka Ja as0Ta mpH- 
“HuMavJlacb paBHoli 16,2 A?, a na Gensona 41 A?. 3a KonuyecTBO X€MOCOpOupOBaH= 
HOTO CMpTa NPHHUMAJIN TO ero KONMUECTBO, KOTOPOE He yAaIAJOCb C KATaMUBZAaTOPA 
Tipu oTKauke nocTosHHoro Beca pu 30°. Tlonyuennpie! 2aHHEIe npHBegeHE! Ha 
pyc. 1 u B Ta6a. 1. 


O6cyexAeHHEeE pPe3YAbTATOB 


Ha puc. 1 a BuHO, 4YTO M30TepMbI acop6uuH ac. us0NponusoBoro cnupTa 

“Ha BceX GOMHAPHEIX KaTaM3aTOpax NOMHOCTbIO COBNAaLaloT, Tak KaK BCe TOUKH 
“yKNajpIBaloTcsA Ha O[HY KPUBYlO, a TaK2Ke BUZHO, YTO 3alOHeEHHe NOBepxXHOCTH 
TIpOMCXOLUT pH MaEIx (nopsyzKa 0,01) oTHOCHTeILHBIX JaBIeHuAX, Nocme vero 
ajicop6uua B H3y4eHHOM HHTepBasie JO p/ps = 0,3 cueHb ca6o 3aBUCHT OT 
qapnenua. Puc. 1 6 noKkasbipaeT, TO BBefeHHe TpeTbero KOMMOHeHTa (K20) 
TIOUTH He CKasbIBaeTCA HH Ha (OPMe U30TeEPM, HH Ha KOMMYeCTBE ancopOupoBaH- 
HOrO B MoHOcyICe cnupta. 13 JanHbIx Ta6n. | crezyer, uTO KOMMUeCTBO XeMocop- 
6upoBaHHoro Mpu 380° cnupTa MpHMepHO OMHAKOBO is BCeX KaTaIM3aTOpOB, 
T. e. BBefeHne B Y-AlzOs pasMuHbIX AOOaBOK, B TOM 4ucae u KeO, B mpenenax 
M3yYCHHBIX KOHLeHTpaHi He BMAeT Ha BeMMYHHY XeMOCOpOuNH H30NponHsAO- 
poro ciuptTa. STO, Kasasocb Obl, NOXO corsmacyeTcA CO CTOAb .OOuIbUIMMH pa3- 
\IMYNAMM B XMMHYCCKOM COCTABe HCCCAOBAKHBIX KATAJIMZATOPOB, OfHAKO AA 


| * BunapHble KaTaM3aTopbl, ObWIH MpurotToBenbl H. A. Iipn6zirKopoii, onpezenasmelt ux 
KaTasIMTHUeECKY!0 AKTUBHOCTE. 


| ~ 


MHTepmperallun HaGMOJeHHEIX (paKTOB HeEOOXOAMMO IIPMHATh BO BHUMAHME TaKKe 
ux (pa3oBbiit coctas. Kak | Opiio moKa3aHo paHee, ZrO2 B CMeIlaHHOM KaTaJIM3a- 
rope Haxogusca (°) B BHe aMOppHOH ta3sbl, a KaTamM3aTOpbI, ComepxKAalllMe 
NiO, FezOs u CreOs B TAKMX KOHICHTPallMAX, KAK HCCMeMOBAHHbIe B HAaCTOAMeH 
paGoTe OKUCJEL, OAHOasHLI H, OyAyIH MOOaBseHEI K y-AlsOs, oOpa3yioT TBep {BIA 
pacTBOp B Heli, coxpaHsAloulMi KyOuyecky!0 pellleTKy WIMMHeIH (°,/2,2°). AMenHo 
3TO OOCTOATEIBCTBO HFpaeT B AAHHOM CJIy4ae pellaloulyio POVIb. 

Tlockompky y McceOBaHHEIX HaMM OMHAPHBIX KaTaJIM3aTOpoB cTpoeHHe 
KPUCTaNIMYeCKOH pellleTKH COXPaHAeTCA MPH TaHHOM COOTHOMICHHM KOHIeHTpa- 
wwii KOMMOHeHTOB BHe 3aBHCHMOCTH OT IIpupoybl AobaBnenHoro K y-Al2Os 
okucila uM nWocKombKy KeO, Kak 3TO M10Ka3aHO B Hale WaO6opaTOpHu, He H3MeHA- 
eT HX (az0Bbiii COcTaB, ACHO, YTO UMCO HOHOB KHCOpoOfa Ha CMHMLy MAOManM 
IIOBEPXHOCTH Y BC€X KaTaIM3aTOPOB JOJI- 
*KHO ObITh OJMHAKOBLIM. CreOBaTeJIbHO, 
JlONKHA ObITh OMMHAKOBOM HIM OUeHb 61M3- 
KOli HU HaGmOaeMad Ha OMbITe CMOCOOHOCTb 
K OOpa30BaHHio MOBepXHOCTHOrO H30IIpoO- | 
numata. XoTa kKaTamusatop c ZrO2 u He 
ABJIACTCA OMHOMASHBIM, OH COMepaUT 85% | 
AlzOs, K KOTOpOH MOJHOCTbIO IIpPHMeCHHMO 
TOJIbKO UTO IIpHBeweHHOe OObACHEHHE. 3a- 
METHUM, UTO OHO GoUIbIIe CoriacyeTca Cc IpH- | 
BeJIeHHOH BbIIIe cxXeMoh 2 oOpa3s0BaHHA 
aJIKOrouIaTa, 4eM co cxemonw 1, Tak Kak He 
HCKO"aeTCA pasJIMUHA B CTeMeHH ruspa- 
TallHH MOBepXHOCTH (T. €. Yuca OH-rpynn) 
B HCCI€OBaHHbIX HaMM KaTaslM3aTOpax © 
pa3M4HOH XHMMYeCKOH MpHpoyl. 

Tot akT, uTo BBefeHHe K2O He OKa3bi- 
BaeT 3aMeTHOPO BJIMAHUA Ha BeJIMYHHY Xe- 


Puc. 1. W30repmpl agcop6uHu u30nmponu- 
NOBOro cnupta mp 30° Ha OuHapHEIX (a) 


SL aenonnuas 4 (@) aReteamienthy nk nee MOCOpOLMM H30MponaHosa, TAKE TOBOPUT 

CrO3 — AlzO3 u Cr2O3— AloO3 —KeO, B WOMb3y cxembI 2 M0 CJlexyIOulHM coobpa- 

2—NiO — AkLOs u NiO—AlO3;— 2%eHHaAM. KonuuectBo OH-rpynn ua astio- 

K20, Ypres eee u ZrOz— MOMHPKOHHeBOM KaTasIM3aTOpe Mocae OT- 
2S ING 


Kauku mpu 300° B BakyyMe, olpewemeHHoe 
} mo moTrepe Beca Mp MpoKaJHBaHHH JO 
1100°, cocrapaset 5,4 waKB/M*. KeO, BBefeHHbIt B KaTanHsaTOp B KOJM- 
uecTBe 3 Bec.%, MOET MpopearupoBatb c OH-rpynmamu, B3sATbIMM B KO- 
JmmuecTBe 4 9KB/M*, 10 peakiHH O6MeHa > AIOH ++ KOH = AlOK + H:20. 
Ecru Obl xeMocopOuMa M30NponHoBoro cmupTa mpoxoquma mo cxeme 1, 
T. €. 3aBMCeyla Obl OT YHCIA THAPOKCHJIbHIX PpyMl Ha MOBEPXHOCTH, TO OUeBUAHO, 
yTo samena 70% rpynu OH ua rpynnpt OK goumxKua Onia Obl MpHBeCTH K pesKO- 
My H3MCHEHHIO KOJIM4eCTBa XeEMOCOPpOHpOBaHHOrO cCMupTa, “ero He HaGOAaeTcA 
Ha ONbITe. SaMeTHM, YTO MpOKaMBaHHe KaTamH3aTopoB upu 600° npuBogxuT K 
JOCTATOUHO CHJIbHOH JerupaTauuu MOBepXHOCTH, 4TOObI OHA pearupoBasa 10 
cxeme 2. M3 cka3aHHOro He CuleyeT, 4TO MbI yTBep2KaeM, YTO CxeMa | HepeasbHa; 
MbI YTBEP2KaeM TOJIbKO, 4TO B HCC/IeAOBaHHbIX HAMH CJLy4aAx, HECOMHEHHO, pe3KO 
npeoOmaarould4M MeXaHu3MOM XeMOcOpOLHN Ob MeXaHH3M, H300paxKeHHBI Ha 
cxeme 2, 
CrelleHb peppallleHua B peakiMM pa3smoxKeHua w30-CsH7OH npu 250—260° 
M ckopocTu 2,3 uac~! Ha KaTaM3aTOpaXx, HCMOb3OBaHHbIX B HacTosulel paboTe 
B KayecTBe aJ\cOpOeHTOB, M0 WaHHbIM paodoT (8-!") cocraBaseT B cryuae NiO — 
—Al2Os 85,8% (TombKo Jeruypatanusa), Fe2Os — Al2O3 27% (26% merumpata- 
uua, 1% weruppupopanue), ZrOz— AlzO3s 84% (rompKO JeruipatTamua) u 
Cr2Os — AlzOs — K20 34% (6% werunpatanua, 28% jeruipupoBanne). 
ConocraBuleHue 9THX Pe3YJbTATOB C aHHbIMH MO XeMocop6uMu CnupTa Tip Hu3- 
KOM TeMIlepaType NOKa3bIBaeT, UTO ee BEMMUMHA B HCCIeOBaHHbIX HAMM CAyYaAX 


He ABJAeTCA (pakTopom, ONpeAeIAIOULMM AKTHBHOCTb H CeJIEKTHBHOCTb KaTaJlH3a- 
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‘topos. Tlostomy BepoATHO, TOR B yCNOBUAX peaKWMH pu TemMepatypax 
250—350° mexaHu3M xeMOcopOlHH MOxKeT ObITh MH HHBIM. 
' Takum o6pa3om noKa3aHo, uTO Bemm4aHHa xeMocopOunn wso-CsH7OH Ounap- 
“HBIMH KaTasu3aTopamu Ha ocHoBe AleOs u NiO, Fe2Os u CreO3, B KOTOpBIxX STH 
“OKHCJIbI TMOMHOCTHIO pacTBOpeHb! B y-AleOs, OMHAKOBAa M OlpeyenneTcA UX 
“as0Bpm (7. €. pacnouoxKenveM aTOMOB HIM HOHOB O B UX KpucTaJuIMYeCKOH 
pellleTke), a He XMMHYCCKHM COCTABOM; BBeJeHve TpeTbero KOMMOHCHTA (K20), 
He H3MeHsIOUee (pasOBOro COcTaBa, He BIMACT H Ha BeJIMYMHYy XeMOCOpOLMN W30- 
CsH7OH. 
 Tlowyuenupie JaHHble yKa3biBaloT Ha MIpeHMyllecTBeHHOe OOpas0BaHHe aJIKO- 
‘TousTa IpH xemocopOunu uso-CsH;OH wa ucceqoBaHHbIX B HacTosIllel padote 
KaTasIMsaTopax IlyTeM B3aHMOJelicTBUA CIMpTa C NOBeEPpXHOCTHBIMH HOHAMH KHC- 
mopofa, a He c OH-rpynnamu. 


VuctutyT opranwueckoh xumuu uM. H. JI. 3ennncKoro Tlocrynuso 
Akagemuv Hayk CCCP 28 III 1961 
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A. J]. PYCHH u B. M. TATEBCKHH 


MPHPOJA 3EJIEHOrO CBEYEHUS UW COCTAB MPOAYKTOB 
CrOPAHHSA BOPA IPH TEMNEPATYPE 3100°K 


(ITpedcmaeaeno axademuxom B. H. Koxdpamvesoim 28 II 1961) 


Jo locmeqHero BpemMeHH CcocTaB OopcosepxalllHX MpOAyKTOB cropaHHaA He 
ObIJI MOHOCTbIO ycTaHoBJeH. II]naMa B MpHcCyTCTBHH Oopa uCciycKaeT HHTeH- 
CHBHBI MOsOCaTHI CeKTp B O6uactu 3700—6800 A (1). Sru «bayKTyanHoHHEle 
NOJIOCHIy TIPHMWCbIBAIHcb pasIM4HbIM MosieKysam: BO (?), B2O3 (°), H3BOs3 
(4). B 1958 r. A. A. Manpues u B. M. Tatescknit (°) BbIaBHHY IM MpeqMomOwKeHHeE 
O IIpHHalexKHOCTH *PYKTYaNMOHHBIX MOoc paqukany BOs. Ita TouKa 3peHHA 
HaXOMUT MOATBepxKeHHe B padoTe KacKaHa u MuanuxKena (°), a TakxKe B paboTax 
A. A. Manpuesa, B. K. Matseepa u B. M. Tatescxoro (7°). 

C lebi0 yYCTaHOBJICHHA IPUpOb! PAyKTY alHOHHBIX MOIOC HW COCTaBa MIpOyK- 
TOB CropaHua Oopa MbI paspaOoTaJM MeTO, OCHOBaHHbIM Ha H3y4eHHH 3aBHCH- 
MOCTH TorjomeHHA B mooce 5470 A oT KOHIeHTpalluM KUCMOpoga, BOAR u 
THAPOKCH1a Mp B3pbHIBe B OoMOe C LeCHTPaJIbHbIM 3a2%KHraHHeM. 

ViceseloBaHve CHeKTPOB B3PbIBOB MpOBOAMIOCb Ha YCTaHOBKe, C MOMOIIbIO 
KOTOPOM MO%KHO ObIJIO MPOM3BOAUTb OJHOBPeMeHHY!0 3aMHCb CMeKTpa MOrviowse- 
HHA WM aBseHua B3pbEiBa. B padoTe ucnomb30Balacb CTabHad ciepuueckaa 
6omMOa C WeHTpaJIbHbIM 3axKHraHHem (1°). CBeT OT HCTOUHHKA — PTYTHOH JaMMbl 
CBJIIN-500 mpoxogzua 4epe3s KBaplleBble OKOMIKH B OoMGe uM choKycupoBaJica Ha 
BXOJHYIO UleJIb MOHOXpomatopa JIMP-1. Bo u36exaHMe HaOxwKeHHA M3Jyye- 
HHA B3pbIBa Ha CIICKTP MOFIOMLeHHA H3yYeHHe JIAMMbI MOMYJMpoBaJIOcb Bpa- 
HLaIOWIHMCA JLMCKOM C YacTOTOH OKOO 2500 ru, MOMeULeHHbIM MexKAy OomOol u 
pTyTHoH ammo. Ha Bptxofe MOHOXpoMaTopa ObLI yCTaHOBJeH POTOYMHOXKUTeMb 
®3Y-18, cursan c KoTOporo nocule yCHMeHHA MOMaBaICA Ha IMCKTPOHHbI OCc- 
wuorpap (qa Bu38yasbHOrO HaOsuOJeHuA) H Ha wMeoBbla ocuMAMorpap 
(qua sanucu). B xoge ombita Ha OapaOaHe uielicoBoro ocuMAAorpada Hempe- 
PbIBHO MpPOU3BOAMaCb 3aNHCb HHTCHCHBHOCTH Mpoulemimero uepes OomOy u3.Y- 
WeHUA HCTOUHHKA, a TakxKe JaBeHHA B3pbIBa. JLaTYHKOM \aBJIeHHA Cy KU 
MeMOpaHHbIit uHyuKaTop MTV (1°) *. 

B Oom6e cxHramuch cMecu CO, O2, He uw Ar. Ilo usBectHow mM2toguxKe (4) 
NpOM3BOMMJICA pacueT TeMMepatypbl 7, H CocTaBa MpOAyKTOB CropaHHsl B MOMeCHT 
OCTHKCHHA MAKCHMaJIbHOrO JaBseHua P,. B ucXOJHble CMeCH BBOJMJIMCbh MaJIble 
qo0aBKu AuOopana (oT 0,1 qo 0,3 Moa Ha 100 Mone ucxoqHol cMecu), KOTOpBIe 
MOUTH He BIMAIM Ha BeJIMYHHY MAKCHMaJIbHOrO JaBseHua P,, a TEM CaMbIM Ha 
KOHICHTpanuH KUCMOpOsa, BOAbI H ruypoKcna. Jina cmMece pa3IM4HOrO HC- 
XOJHOFO CocTaBa H3y4aslacb 3aBUCHMOCTb MormoneHua B Momoce 5470 A or Beau- 
4HHBI WOOaBKu AuOopana. M3mepsxnocb MOrMOuLeHue B MOM@HT AOCTHKeHUA MaK- 
CHMaJIbHOrO aBJIeHHA B3pbIBa. Ha puc. | mpuBekena ocuAMOrpaMMa WaBeHHA 
M Cie€KTPONOrOULeHHA B3pbIBa OLHOTO H3 OMbITOB. Ha pucyHke BUAHa KpuBaA 
WaBlenua 1, aMNMTya CHHycouJabHOK KpuBoH 2 MponopmMoOHabHa HHTeH- 
CMBHOCTH cBeTa, Mpoulemuiero Yepe3 OomOy, OTAeNbHbI wie (KpuBaa 3) uC- 


* 
ABTOpbI BbIPaxKaloT GONlarokapHOCTh KovWIeKTHBy Ja6opatopuH Wucrutyta roprouwux 
4 ckorlaembix AH CCCP 3a npefocraBuleHHy!0 BO3MOXKHOCTb MpoBeseHHA HacTOMuUel padoTbl Ha 
ccbepHueckol 6omG6e. 
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JONb3OBANICA JIA OTMETKH MOMeHTA MOs~KUra Topiouell CMecH UCKPOM OT MHAYK- 
IMOHHOHM KaTyLIKH. 
: 


_ Bemecax c ,06aBkKamu AuOopaHa B MOMCHT MaKCHMAaJbHOFO AaBJleHUA MOTYT 
SVIILECTEOBATb CHefylouiMe Oopcosep2xalllMe NPOYKTEI: B2Os, B2O2, BO, BOs, 


wer © «fF 


Puc. 4 


“HBO>. Konnentpanuu STHX MpOLYKTOB CBASAHBI [pyr C ApyrOM YeTBIPbMA ypaB- 
HeHMAMM KOHCTaHT paBHOBecHsA HM OMHAM YpaBHeHHeM MaTepHaJIbHOTO OamaHca. 


1/ 
1 _ S 
Bees, OneRies ek (1) 
M1p,0, 
ma 
Biv 2BO 1 Ke A? (2) 
MBO, 
1, 
nm Or fil 
BO? BOt 2 Os, Ks = ———— As (3) 
MBo, 
ay mMpo,'™y,0 
HBO2 + OH 2 BOz + H20, Ka = MEE Mou: : (4) 
2my Bu, = 4 = 2mp,0, + 2mB,0, + MBo + Mpo, + MHBO, 1 (5) 


“re 


I j A Pole 6 
: a 100T> ° ( ) 


Uepes m o603HayeHO YHCJIO MOJleH IposykTa B pacueTe Ha 100 Monel ucxoqHon 
CMeCH. Mpp,u, —¥HCIO Mose muGopana ua 100 Mower HcXOHOH CMeCH, 
Pou To — HauasbHble aBseHuA M TeMMepaTypa, a — 4HCJIO rpaMM-aToMoB Oopa 
na 100 Momeit ucxomHoii cmecu. B mesoli uactu ypaBHenuit (1) — (4) croaT 3Ha- 
 yenna Kp. A — nepexogqublit KoappulvenT OT MapiMaJIbHbIXx aBseHui K YMCIY 
 epeored. “ 
Vcxognpiii u KOHeuHBITi CocTaB HCC/IeMOBaBLIHXCA CMeceH (6e3 yuera 6opa) 
npuBefen B Tad. 1. UcxoqHbi cocTaB paccdMTHIBaJICAH TAKUM o6pa3oM, 4TOOBI 
_ BO B3pbIBaX BCex CMeceil JOCTHTaach OHA HM Ta we KOHCUHAA Temlepatypa 
| T,= 3080° K. Mut npennonoxuan, 470 *bulyKTy aUMOHHBIe MOMOCHI NPHHAMMIeKaT 
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mu60 BzOs, 1”60 BOs. Mlonpsysacb cuctemoii ypaBnenult (1) — (5), MoxHo BpIpa- 
BHTb @ Yepe3 KOHILeEHTPallHiO KaxKAOroO H3 MpOLYKTOB Mpgo, IH Mp,o,: 


2 Amz 
Res { M0 ) 2K 1 (O} ) 2 
l | f . 1 m T)} 

* ( Ami Ka OHSS seas K2 Mo, ‘ Ky acl 

areal 1] I 

Ky V Kik2 Lie 1 s M.0 1 Amo, miz 8 | ey 

ae (1 AS) Al'més ye Me ona : Ks PCa Mt 
Ta6auna i 

Po = 500mm pt.cr. To = 293°K, T, =3080°K 

ae mo H, | ™9 Oz | ™9 CO | EOP A | ™ Ne my, | por | ™H,O0 
Diez 2,654 16,123 47,000 33,505 On72t 0,235 0,367 4,749 
Phe) 6,424 16,560 42,368 34,270 0,684 0,602 0,588 4,495 
Zit 9,404 16,864 37,660 30,430 0,638 0,964 0,774 7,099 
Aliya 2) 6,096 25,990 "| 32,599 34,981 0,735 0,298 0,414 4,448 
10,4) 49,579 Wer ss82 0) 647,500 34,863 0,676 1,084 0,788 16,035 
NL rey: | MO, | my | mcO | MCO, | MNO | mn, 
Pi?) 0,968 2,631 0,904 23,802 ZdelOT, 0,165 0,695 
Zyo 4,544 2,602 0,900 21,508 20,864 0,165 0,599 
2,4 4,940 OP ie 0,895 19,4175 18,495 0,158 0,500 
10,2 2,205 10,765 1,829 10,969 21,634 0,327 0,572 
10,4 4,139 10,446 4,802 0,948 44,554 0,303 0,522 


IlpumMeuaunue. CocraB yKa3aH B MOmAX Ha 100 Momef ucxoqHOH cmecH. 


Jina Kaxkyoh u3 cmeceit B TaO. 1 9KcNepHMeHTaIbHO NosOupasuch Takue 
yo0aBKH JMGopana a, Ip KOTOPbIX MOFJIONLeHHe BO BCeX CMeCAX ObIIO Obl OLH- 
HAaKOBO (3J/eCcb, KaK UH asiee, PeUb HET TOIbKO O MOFOWLeHHH B MOMeHT MaKCH- 

MaJIbHOrFO JlaBJIeHHA B3pEiBa). B Ta6m. 2 mpuBeze- 
lox ieee HbI SKCHMePHMeHTAJIbHbIe 3HAYEHHA A, IPH KOTOPbIX 
NOrsIOuleHHe BO BCexX CMeCAX OHHAKOBO. Ontuue- 


- cKa NJIOTHOCTh paBHa 0,434. 

cmecn | 4 | ™H,0/™OH V3 ta61. 2 cnenyer, uTo Mex ly 9KCIepHMeHTAaJIb- 
3 HbIMH SHAYCHHAMH @ MH OTHOWCHHEM /1y,0/Moy CY- 

2,2 | 0,159 1,807 INeCTByeT JIMHeCMHAA 3ABHCHMOCTb 

2,3 | 0,200] 2,894 : = ye 

2,4 | 0,258 3,659 ate H,0 

10'2. | 07159 3035 a.= 0/0544 = + 0,0497. (9) 


OH 


OTa 3aBUCHMOCTb MipuBefena Ha puc. 2. B To xe Bpema Me@xK Ty SKCIepHMeHTaJIb- 
HbIMM 3HAYCHHAMH GH Mo, He HaOMIOMaeTCA HUKAKOM 3aBHCHMOCTH. 

CpaBHuM Januble Ta61. 2 H SKcMepHMeHTabHy!o 3aBHCHMOCTD (9) ¢ Teope- 
THYCCKUMH BbIPaKeHHAMH (7) u (8). YenoBpusa 9kcNepHMeHTa TaKOBLI, 4YTO JIA 
BC€X 3HaYeHHH Q, Mo, U My,o/Moy Morsomjenue oMHakoBo. Ecan normouenne 
o6ycloBIeHO BOs, TO Mo, B (7) MOcTOAHHO, a eculu TOrsoukeHve OOYCAOBIEHO 
B2Os, TO fp,o, B (8) MocTOAHHO. DKcnepuMeHTaIbHad 3aBHCHMOCTb (9) cooTBeT- 
CTBY€T TEOPeTHYECKOMY BbIpaxKeHulo (7) B TOM CilyYae, eCIM CNeKTp OOycOBNeH 
pagqukasiom BOz w eCIM OCHOBHBIe MpokyKTb! cropanua AuOopana BO, u HBOs. 
B 9ToM cJlyyae ypaBHeHue (7) IpHHuMmaeT Buy 


v= Mp, My7,.0 
Bios Ky : Rig + Mgo,, (10) 
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UTO MOMHOCTbIO COOTBETCTBYeT SKCIepHMeCHTAIBHOMY ypapnenuto (9). 13 cpaBue- 
nua (9) u (10) MoxwHO onpeyeIHTb Ka uw aOcomoTHy!0 KOHWEHTpallHio po, Hl 
MyBO, > Ka = 0,9. 

C apyrof cTopoHbl 9KcnepuMeHTaibHad 3aBUCHMOCTb (9) HH B KaKOM CJlyuae 
He yOBMeTBOpAeT yPaBHeHHIO (8). Oro 3Ha4uHT, ‘TO HaOsOMaeMbIM CieKTP 
HeIb3A MpunucaTb MOJIeKyJe B2Os. O6 
3TOM Ke TOBOPHT HU OTCYTCTBHE KaKOH- a 
iu60 CBA3M Mex SKCIEPHMeHTAJIBHBIMH 3HA- pp 
YeHHAMH GU KOHIeHTpauwel KuCMOpOAa Mo,. 


OKciepHMeHTaJIbHad 3aBHCHMOCTb (9) TaKxe t 
“He MOxeT ObITh OOBACHEHA, ECAH MPeANOMO~ py 
“3KUTb, YTO CeKTp OOycJIOBeH Mosleky 10 BO 
umn BeOse. 
Takum o6pa30M, pe3yJIbTaTEI HacTOsUleH Se ee a 


" paOoTbI MOATBepKLaIoT BBIBOTbI A. A. Maap- m5 /ox—~ 

‘yepa u B. M. Tatescxoro, Kackana 4 Mua- ai 

_qukKeHa O MpHHaiexHocTH (bay KTy allHoH- Puc. 2 

HBIX Moloc pawukasly BOs. 

. VerTaHOBJIeHO, TO OCHOBHBIMH OopcojlepxkallLuMu TIpohykTaMu cropaHuA 
B YCNOBHAX SKCMepHMeHTa MpH 3080° K sapaatotca HBO2z u BO2. 

ApTopbl BbIpaxkaloT OaroapHOCTb akaneMUKy B.A. Menpenesy, E. UW. Uepex- 

xospy u I. A. beprmany 3a NOMOIlb B paGote HU OOcyxKeHHe PesybTATOB. 


Mockosckuit rocyfapcTBeHHbIt yHHBepCHTeT Tlocrymusio 
um. M. B. JlomoHocopa 16 II 1961 
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Unex-Koppecnonjent AH CCCP H. H. WYHKHH, H. ®. BEJIbCKHA 
vu B. M. WOCTAKOBCKHH 


O KATAJIMNTHUECKOM THAPHPOBAHHH CJIOKKHbBIX IPUPOB 


KapOamkKoKcHsIbHad Tpynna O6afaeT MOHMKeEHHOM CMOCOOHOCTbW K KaTa- 
JIMTHYeCKOMY THAPHpOBaHHIO MO CpaBHeHHIO C OJIepHHOBOH HM KapOOHHJIbHOH 
CBA3bIO. Kak mpaBHs0, 9PuPbI HEMpeeMbHbIX KHCJIOT KaTAJIMTHYCCKHM THIpH- 
pOBaHHeM MpeBpallaloTCA B COOTBETCTBYIONIMe SPUPbI NpeebHbIX KUCJIOT. 
Tak, HalpuMep, S*PUpPbr AKPHJIOBOM KMCJIOTLI THAPHPYIOTCA B SPHPbI NPOMHOHO- 
BOM KHCJIOTbI B rasoBolt (base Ha HUKeIeBOM KaTasusaTope mpH 180° (+). K ana- 
JIOPHYHBIM pe3yJIbTATAaM MIPHBOAUT THApHpOBaHNe aMuUJO/IeaTa B Ta3s0BOH case 
Ha IlJlaTHHHpOBaHHOM acGecTe. Syecb TakxKe THAPUpyeTCA TOMbKO OepuHOBAaA 
CBASb H OOpa3syeTCA AaMUMJIOBbIi Sup CTeapHHOBOL KuCOTHI (7). 

HeqaBHo HaMH Ob MOJYYeCHbI SKCMEPHMeHTAJIbHbIe JaHHbIe, MOKASbIBAaIO- 
wie, YTO B YCJIOBHAX MapodasHoro THApHpOBaHHA Ha WWaTHHe TruAporeHosuHs 
apupHol cBa3H cbypaHOBOrO WHKIa NpOXOAUT Govlee erKO, YeM THAPHpOBaHHe 
KapOasIKOKCHJIbHOH rpynmb (°). Bce 9TH pe3yJIbTaTbI MOKA3bIBaIOT BbICOKYI0 
YCTOHYHBOCTh KapOaJIKOKCHJIbHOM FpynMbl MO OTHOWIeHHIO K peaKUMM KaTadu- 
THYeCKOrO ruypHpoBaHHA. JlevicTBUTebHO, ycneliHOe THAPHpOBaHHe CJIOXKHO- 
S(UPHOKH TpyMMbl OKasaJIOCb BO3MOXKHbIM TOJIbKO B YCJIOBHAX MOBbILeHHOTO 
jaBsleHua BOZOpora (*). Brio HaliqeHo, UTO CIOXKHbIe SPUPbI BOCCTAHABMMBAIOTCA 
B [Ba CNHpTa corjacHoO peakuMH 


q 


RCOOR’ “ RCH;OH}+.R’OH. 


Han6ouee raqko Ta peaKUMA IpoTeKaeT Ha xpomuTe megu. Hanpumep, 31x- 
JOBLIN SPUp BaslepHaHOBOH KUCJIOTbI Ha M€{HO-XpOMOBOM KaTasIM3aTOpe pu 
250° uw 220 aTM. WaBleHHaA OOpasyeT amusoBbI cnupT c BEIxoyom 94% (4). 

OTbICKaHHe yCJIOBHH KaTaMTHYeCKOTO BOCCTAHOBJIeHHA CJIOKHLIX SPHPOB 
ABJANOCb TOJIbKO YaCTHUHBIM PelleHveM Ooviee OOmeH MpoOeMbI KaTaIUTHYeCKOrO 
THAPHPOBaHuA KapOaKOKCHJIbHOK rpynupl. B 6ouee OOuleM Bue BOMpOC MOKeT 
ObITb NMOCTAaBJIeH CJIeLyIOULuM OOpas0M: K KaKMM TIpeBpallleHHsAM cmocoOHa Kap 6- 
aJIKOKCHJIbHad Tpymna B yCOBHAX KaTaJIMTHYeCKorO rusipupoBaHua. C stot 
leJIbIO HAMM ObIWIO TIpeAMPHHATO B TepByloO O¥epeb uCcCMeOBaHHe elicTBUA 
PpasJIMUYHBIX KaTaIM3aTOPOB Ha KapOaJIKOKCHJIbHYIO rpynny up ruspupoBaHuu 
B TapOBOH (base Mp aTMOCiepHOM jLaBJIEHHH; 3aTeEM B HEKOTOPBIX CIy¥aAXx OBLIO 
M3y4eHO BJIMAHMe aBJIeHuA BOLOpOfa Hu TemnepatypH. IlomyyeHHbIe Hamu 
pe3ybTaTbl MOXKHO OODACHHTH, OTHOCH MX K CHeWMHUHOCTH elCTBUA KaTaJH- 
3aTOPOB, C OAHOM CTOPOHHI, M K BIMAHHIO JaBeHHA BOOpOa, c Apyroit. B 3a- 
BUCHMOCTH OT STHX ABYX YCJIOBHH KapOanKOKCHJIbHaA rpynma pu rHspupoBa- 
HUM cmocoOHa K IIpeBpalleHuAM B ABYX HalpaBsJIeHHAX: OHA MOxKeT BoccTa- 
HaBJIMBaTbCA TaK, UTO M3 COMKHOFO ac*upa OGpasyeTca Ba cnupTa, HIM OHA- 


MOXAKET NOLBepraTbca THAporeHouusy, OOpasys KapOoKcuJIbHY1O rpynny u yrsie- 
BOMOpOR: 


H, -—— RCH,OH -- ROH 
Re COR aid ee 

I NS RCOOHMER a 
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Tugporenoum3 cioKHOspupHOH rpynibl HavOouee rulaqkKO mpoTeKkaeT Ha 
\JIATHHOBOM HM TaJlvlalHeBOM KaTaM3aTOpax, CCIM THAPHPOBaHHe MPOBOAUTCA 
IPH aTMociepHOM aBJIeHHH. Vig sTHx JByX KaTaM3aTOpOB NwlaTHHAa OKa3asaCcb 
solee AKTHBHOH, vem namuaguit. IIpu 300° raqporeHouMs COXKHDIX 3pupoB Ha 
> — C mpoteKaeT mpakTH4eCKH Hallevio, B TO BpeMA Kak na Pd — C kouBep- 
SHA CNOMKHOFO Supa B TeX Xe YCNOBHAX COCTABIACT OKOJO 65%. 


CH,COO} RES CH,COOH}+ RH,*$ 


R.=rH-C3Hn, H-CgHy3, 4-C7His; 


CH;CH,CH,COO ao us0-C3Hy,"> CH;CH,CH,COOH -- u30-C5Hy2. 


TemmepaTypa OKa3blBaeT CYyIeCTBeHHOe BJIMAHHe Ha PpeaKIMI0 rulporeHou3a 
CNOMKHEIX supos. Tak, mpu 250° HaOmofaeTcA JIMIlb BeCbMa HesHayuTeJIbHOe 
mpeppauleHve CJIO*KHOTO apupa B KUCOTY M yrseBoxopor. 
- Kak wenectHo u3 padot Ca6atee u Melina (°), cuoxKHbre 3UupbI MOryT MOs- 
BepraTbedA pas/iox*KeHHIO Ha KUCJIOTY 9THJICHOBbI yruiepofopon. MoxHo Opto 
TipesmomaratTb, YT 9Ta peakWMA HMeeT MECTO TAK2Ke HM MPH THIpHpoBaHHH C10%*K- 
HEIX aPHpOB B YCOBUAX HalIMX OMbITOB M YTO, C/CMOBATCIbHO, o6pasoBaHue 
lapacpHHOBOTO yrvieBOLOpoOsa MpOUCXOMMT B pesylbTaTe THApupoBaHuA sTHJIe- 
Hoporo yruepofopofa. OsHaKO uccHesoBaHHe NOBeqeHHA yv30aMusOyTupata Ha 
Pt —C npu 300° B orcytcTBHe BOsOpoOMa TOKasao, ATO H30MeHTeH B STHX yC- 
JOBUAX OOPasyeTCA B KOMMUECTBE He Oosee 3—4%. CnefoBaTeibHOo, 00pa30Ba- 
‘Hue napatHHOBLIX yIJIeBOAOPOMOB MPOMCXOANT B pesyJIbTAaTe HenocpecTBeH - 
Horo rHs~poreHomu3sa C — O-cBa3H B KapOaJIKOKCHJIbHOW rpynne. Kpome katTa- 
JIM3aTOpa Ha HanpaBseHHe MpeBpallleHHlt C/OXKHBIX 3(pHpoOB CyecTBeHHOe Bul A- 
“Hwe OKa3bIBaeT JlaBsleHHe BOLOpOAa, pH KOTOPOM MpOBOAMTCA THApUpoBanue. 
Tax, rekcusanetat Ha Pt — C mpu 50 atm. qapsienud u 350°, Hapsayy Cc peak- 
uveli ruporeHomusa mpeTepmeBaeT BOCCTAHOBJIeHHe KapOamKOKCHJIbHOM rpyn- 
Tibl, UTO JOKasbiBaeTCA HaJIMYHeM B KaTaJMsaTe yKCyCHOl KHCJIOTbI, TekCaHa H 
plentaa. OOpa30BaHue NeHTaHa BOSMOXKHO BCJEMCTBUE TOCENOBATCbHBIX Peale 
ww jleruypupoBakua TeKCHOBOrO CMMpTa B COOTBETCTBYIONMH aibserHy 
jekapOoKCHIMpoBaHH | MocsesHero B MeHTaH. Takum o6pa30M, rHApupoBaHue 
‘CAOKHBIX 2PUPOB Ha MWaTHHOBOM KaTa/IM3aTOpe MPH MOBbIIICHHOM jlaBsIeHHu 
‘pofloposa He MpOXOMT CeeKTHBHO, KaK 9TO UMCeT MCCTO IIDH aTMociepHOM JaB- 
JI@HHM. 

Ha cxenetoom Cu—Al-KaTamm3atope HadslojatoTca oOpaTHble COOTHOIIe- 
HUA M@eKLy faBleHveM BOsOpofa H CeJIEKTHBHOCTHIO mpeppalleHui KapOa- 
KOKCMAbHOM TpyMMbl, KOTOPad TO/IbKO MPH MOBHIMICHHOM JaBJIeHHH BOMOPOAa 


TAALKO BOCCTaHaBJIMBaeTCA C o6pa3s0BaHveM THI POKCHJIBHbBIX rpynn, a mpu 


HOpMaJIbHOM WaBJIeHuu lipeTepneBpaeT aApyrue IIpeBpalilenuA, MpHBOAAUIHe K 


oOpasoBaHMio C/O*KHOK CMecH TapaUHOBLIX WM OJlePHHOBEIX YTeBOLOPOAOB. 


: De a POHEM GELOH it 
(CHsCOOR Ss reoars- er pe foe the as 


~R=C;Hu, CeHis 


Crolictsa cKenetHoro Ni — Al-KaTamusatopa Opin ucCMeqoBaHbl HaMi Ip 
THIpHpoBaHuA amuJlalleTaTa M TeKCMJalleTaTa UpH aTmMocdepHoM jlaBJieHHH 
u Temmepatypax 250 u 300°. CreneHb mpeppallenua rekcuuiauerata mpu 250 
u 300° cocTaBisaia cooTBeTcTBeHHO 30 u 80%. IIpu 950° u3 rekcuslaletata oOpa- 
3yeTCA MpPeHMYLleCTBEHHO TeKCaH C MIPpHMeCbIO TEKCCHOB. IIpu 300° B kaTasusate 
rekcuslatleTaTa CojlepxKaTCa KpOMe TOTO HesHaYHTe/bHbIe KOJIMUECTBA MCHTAHa 
Hi TeHTeHOB. OTH JaHHbIe MOKAa3bIBAalOT, UTO cxeeTHplt Ni — Al-KaTasiusaTop 
TIpH aTMOCepHOM aBNeCHHM MPOBOLMT PHApOTeHOVIHS KapOasIKOKCHJIbHOM Trpyli- 
IIbl, XOTA MeHee Tvia{KO, 4eM MaTHHa UH naman. PesybTaTbl Halllero uCcJe- 
OBAaHUA MO3ZBONAIOT CleaTb CJleLyioulMe BpIBOAPI. 
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KatTanuTuyeckoe THIPHpOBaHHe CJIOKHLIX SPUPOB B NapoBol dase Moxe 
IIPHBOAUTb WIM K HX BOCCTAHOBJICHHIO B Ba CNMpPTa MIM K THAporeHounsy 
oOpasoBaHveM KUCIOTEI UM NapadHHOBoro yrseBozopoga. IIpoteKanuio mepBo 
M3 STHX peakunit OnaronpHATCTBYyeT MOBbINeHHOe LaBleHne BoLOposa. HanOone 
S@WeKTHBHBIM KaTAJIM3ATOPOM BOCCTAHOBJICHHA CJIOXKHBIX SPUpOB OKasasmac 
cKeJleTHad Melb. HaoGopot, ruAporeHOJIM3 CJIOKHEIX S*PUPOB Faqko WpoTeKkae 
Ha IJlaTHHHpOBaHHOM UM MaJilayMpOBaHHOM YIvie IIpH HOPMaJIbHOM JlaBJIeHHH. 
THI pHpoBaHHe CJOMKHEIX SPUPOB MPOBOLMOCb B yCTaHOBKe NpoTOYHOTO THT 
IPH HOPMAJIbHOM H HMOBBILICHHOM JlaBJIeHHH BOLOPOZa C OObEMHOM CKOPOCTHIO 
Oo tmacess 

AnkuulalleTaTb MOJlyuasIMcb TyTeM B3aHMOJeHCTBUA CHHPTOB C H3ObITKOM 
YKCYCHOrO aHTHApHa B MpHCyTCTBHH CBexKeNlMaBJIeHHOTO alleTaTa HaTPpHA Np 
HarpeBaHHH. 

Katasiu3aTOpbl — MJlaTHHHpOBaHHbIM yrOJlb, MaJWwaqupOBaHHbI yroub, 
CKeJIETHDIM HHK@JIb — aJIIOMHHMM HW CKeJICTHBIM MeJHO-aJIIOMMHHeBLIM KaTaJH3a- 
TOP TOTOBHJIMCb MO’ MeTOAHNKe, OMMCaHHOM Hamu pauHee (°). KaTamnsaTbl pasro- 
HAJIMCb Ha KOJIOHKe, NPOAYKTbI peaKUMH HJeEHTHHUMPOBAJINCh onpeleseHHemM 
(pH3MU4eCKHX KOHCTaHT MH MeTONOM La302%KHIKOCTHOH xpomatTorpadun. 


VMucrutytT opranuueckoii xumuu uM. H. JI. 3eanucKoro TJoctynuso 
Axkajlemuu Hayk CCCP 13 IV 1961 
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Jjoxaagn AkayemMun nayk CCCP 
. 1961. Tom 139, Ne 3 


PU3BHYECKAA XUMHA 
i A. MW. BbIXOBCKHH 


‘ - HEKOTOPDIE OCOBEHHOCTM 3APO)KAEHH A LEHTPOB 
CEPOrO OJIOBA HA 4ACTHILAX CdTe, InSb, Si u Ge 


(IIpedcmaeaeno axademuKkom r. B. Kypdwmoseim 22 XI 1960) 

> B pa6ote (1) Hamu OblsI0 NOKasaHO, ATO mIpH Temnepatypax HuxKe 0° HaGuIt0- 
‘maetca Kak Opt o6paTHbli TeMiepaTypHbl XOJ, KoadpumueHta MoBepXHOCTHOK 
‘gudby3uu pTyTH m0 OvIOBy. Stor :bakT Mbl CBASAI C BIMAHHEM Ha XO], MOBepX- 
‘HocTHOH Aucdpysuu pTyTH M0 OOBY NpeppalleHuA 6-Sn —a-Sn, HauHHalo- 
“gierocsd, KaK U3BeCTHO, BCerya C NOBepxXHOCTH odpasia. Padota (1) ObtuIa BBIMOJI- 
‘HeHa c oOpasilamu osl0Ba C UCKAKEHHOH TOBeEpXHOCTbIO, TAK KaK B 9TOM CJly4ae 
“ocbcbekT yBesMueHUA CKOpOCTH muddy3sun pTyTH Np HUSKUX TemmlepaTy pax 
TIposBAAeTCA OCOOeCHHO YCTKO. [lp ucnomb30BaHun HeHCKaxKeHHPIX o6pasiloB 
OoBa CKOpocTp AuppysHn pPTyTH Npu HM3KUX TemMilepaTypax CTOJb Mawla, 4TO 
‘ee u3MepeHve CTAaHOBHTCA 3aTPYAHUTCJIbHBIM. 

Viz mpemutectByrouyux paOoT U3BeCcTHO, YTO TipespawjeHve Oesoro O10Ba B 
“cepoe MOXKeT OblITh YCKOPeHO Kak TIpuMeHeHHeM j\ecpOpMUpOBaHHbIx o6pa3silos, 
‘yTo H ObIIO HCMOJIb3OBaHO B (1), Tak M BBeeHWeM 3aTpaBKH. Tho 1950 r. Opts10 

H3BECTHO, UTO MOLOSHOH 3aTPaBKOli MOTYT ABMATHCA JMUTD KpucTaJMKU CaMoro 
ceporo osopa. B 1950 r. H. A. Yoprouosoit (7) Oplio NoKasaHo, NTO rpespa- 
aueHve Gesloro ovl0Ba B Cepoe MOXKET 6HITb BbIZBAHO TakxKe KpHCTaJJINKaMH 
CdTe u InSb, usomopdxpmu «@ - Sn. OTH MOYMpOBOAHMKOBbIe COeAMHeHUA 
— o6sagaioT, Kak MM a-Sn, pemleTKOM THA asimasa C napameTpamMu, OJIM3KHMH 
x mapametpy peleTKu a-Sn. Tak Kak BONpoc 0 3apoOwKMeHHN MeHTPOB HOBO 
cbasbi Ha pas/IMYHBIX BKJIOYCHHAX NP (pasoBbIX IMpeBpallleHHAX B TBEPAPIX Telax 
BeCbMa BarxKeH, lpecTaBJAJO onpeevieHHEI MHTepec MpOBepHTb BJIMAHHE 
YK23aHHBIX BbIle BelllecTB Ha HawayIbHylo CTayuio WpeBpallleHuA B — a-Sn, 
© KOTOPOM MOXKHO CYAMTb C HOMOLLbIO MeTOAA oBepxHOcTHoON Audysun pTyTH ide 
B pa6ote (*) oOpasitbl os0Ba gapaxkaJIMcb BTUpaHHeM OAHOTO-ABYXx KpH- 
CTAJIJHKOB UCIbITbIBABLUIMXCA BELLeCTB. Tlon06nEtli MeTow, 3apaxKeHus Opi B Ha 
quem cyly4ae HeMpHeMJeMbIM, TAK Kak AVIA cyulecTBeHHOrO yBeJIMYeHHA CKOPOCTH 
qudby3uu pTyTH 10 OsOBy Mp HASKUX TemmepaTypax HeOOXOAHMO BOSHHKHOBE- 
Hue OombuOro 4NCIa WeHTpOB a-Sn. Bsaemenue Souibuioro KOJIM4eCTBA wacTHuek 
CdTe, InSb, a Taxxe Si u Ge B TOBePXHOCTHBIA CuO OOpasiloB 6eoro OOBa 
(4. J. a.) Opilm0 OcyMecTBUIeEHO Ce MYIOUUM o6pasom. Ha BHyTpeHHIoI0 NOBEpX 
HOCTb CTEKJIAHHBIX TpyOOK HaHOCHJICA TOHKUM COM KaHudomu us pacTBopa Ce 
8 alletoHe. 3aTem B TpyOKy MOMel[alOCb HeKOTOPOe KOJIMUeCTBO HOpOKa OF- 
HOrO M3 YKa3aHHBbIX BbILe BelLeCTB HM NYyTeM MHOFOKpaTHOroO BCTpAXHBAHUA Tpyo- 
Ka PpaBHOMepHO HOKPbIBaaCb HSHYTPH TOpOmIKOM, UBObITOK TMocueHCTO yna- 
nanca. B OTAembHEIX OMbITax (HanpuMep C Si) TpyOka NOKpbIBaach MSHYTPH 
YACTHILAMH H3 CYCMeH3HH COOTBeTCTBYIOUlerO BellecTBa B pacTBope KaHucouM 
B auetoue. IIpuroTOBJeHHble TAKUM o6pa30m TpyOKH 3alOJIHAJMCb pacnJaBJIeH - 
HBIM OOBOM, KOTOPOe TOCJe 3aTBepAeBAaHUA USBCKAOCD, Mi C MOBEPXHOCTH OWIO- 
BAHHBIX WMIMHAPUKOB alleTOHOM CMbIBaJIMCb BC YACTHIUbI, He BOWesIMe B MO- 
BepXHOCTHBIH CJOH. Metosuka H3ydeHHs oBepXHOCTHOK Au@pysun PTYTH Ha 
3TUX OOpasilax MaJIO OTIMYANACh OT onucaHHoli B (1). U3mepsuiacb BEICOTa MOAD- 
€Ma IeHKM aMaJibraMbl B 3€BHCHMOCTH OT BpeMCHH BLIJEpKKH TPH pasJIHSHbIXx 
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Temnepatypax. B paGore (*) Obiu10 10Ka3aHO, YTO pH KOMHATHOH H Oovlee BICOKH 
TemlepatTypaxX 9Ta 3aBHCHMOCTb HMMeeT BHI 


h? ~ Dt (J 


rie fh — BbicoTa MOfMbeMa aMaJIbraMbl, ¢t — Bpems nofbema aMaJiprampl, D 
KoappullueHT MOBepXHOCTHOH muddy3uu ptyTH. IIpu Hu3Kux TemMnepaTypax 
5TA 2ABHCHMOCTbh Ha UCKaxKeHHBIX OOpasilax ycslowKHAeTCA H KpuBas h*(t) umee 
mpu t > —24° S-oOpasHbih xapakTep. Kak 6b110 n0Ka3aHo B (*), 3aMejleHu 
CKOPOCTH TOMbeMa AMAaJIbraMbl MPH OouIbIIMX 3HaveHHAX ¢ CBA3AHO C peslakca- 
iueli HanpsxKeHUi, BOSHHKAIONIMX B TOBepXHOCTHOM cyloe OeOrO OOBa pH 
o6pas0BaHuH UWeHTpoOB a-Sn B mpomecce peaK- 

mme THBHOM MOBeEpXHOCTHOK Wudpy3sHu pTyTH. 
10 He Vismepenue CKopocTH MoBepXHOCTHOH znd 
(by3HU PTYTH 110 OJOBYy C BBeJeHHBIMH B ero M0- 
BePXHOCTHBIM CoH YacTHuKamH CdTe, InSb, Si 
u Ge moKa3ai0 BO BCex CJIyuanx ee peskoe yBe- 
JIMUeHHEe TIpH HH3KUX TemMlepaTypax NO cpaBHe- 
HHIO C H€HCKaXKeCHHbIM OJIOBOM (pH 9TOM Han- 
MeHbIee yCKopsioujee jlelicTBHe MpOU3sBOAM. | 
mopowiok Ge*). Bpiio 3aMeyeHO TakxKe BJIMAHHE 
KOJIMYECTBA MOPOLWIMHOK, BBeJ@HHEIX B NOBepXHO- 
CTHBIM CIOH OOBa. Tak, B Culyuae, Kora C OJHOW 
CTOPOHBI TpyOKH OblvIO HaHeceHO OoslbIee KO- 
JiamuectBo CdTe, c3TO CTOPpOHbI OOpasila aMaJib- 
raMa TOjJIHMMaylacb OpicTpee, eM C JpPyrHx. 
TakuM O6pa30M, B JaHHOM cJlyuae HeoOxoHuMO 
CeaTb BLIBOM O 3apOxKMeHHH MWeHTPOB a-Sn Ha 
Puc. 1. 3apucumocts h2(¢) npn  BBeLeHHbIX B TOBeEPXHOCTHHIM COM OO0Ba 4a- 
HH3KMX TemMepatypax JIA oOpas- CTHYKAX HEpaCTBOPUMbIxX Tip HMecen. Ha puc. 1 
nop Sn + CdTe (cm. kpusyio //  ypyBejeHpirpaduKku 3apncumoctu h?(t) npu pa3- 
HE DE. 2) JIMUHBIX HA3KUX TeMMepaTypax Ist ODHOTO uz 
o6pasnos Sn + CdTe**. Ha kaxxnom u3 rpacbukoB yKa3aHbl TeMnepatTypa H3- 
MepeHMA MW TaHreHC yrvia HakJIOHa npsmon.M3 puc. | BuAHO, YTO IpH MpHMeHAB- 
WWUXCA BPeMeHAaX BbIJep2%XKU 3aBNCHMOCTD h(t) MMHeHHA BO BCeX CyYaAx (Kpo- 
Me KpHBOl mpH—8,8°) 6e3 sameynenua A101 Conb- §—§$<£-—_—_—_____ 


0 10 20 380 40 SO MuK 
¢{_—_ 


INMX BpeMeH. TaKoli %Ke XapakTep MMeIOT KpH- 2 ° 

pple A*(t) M a BCeX Mpyrux cayyaep. Orcyt- #/7,°C] tea | 2/7,°C| tga 
CTBHe 3aMeJWICHHA WIA OOWbINMX BpeMeH BHI- i 

3BaHO, M0-BH2HMOMY, TEM, 4TO B_ paccmat- , 

PHBaeMBIX CJly4adX MOBepXHOCTHBI CO OOpa- Te eeceatieita | eb zaniaees 
SOB MeHee PaspbIXJeH M YTO «yCTOMYMBOCTLy 6 | ~12,2| 0,44 | —27,2} 0,85. 


e@ (—{5,4| 0,51 ae | —28,6] 0,78- 


BOSHHK@IOWLMX WeHTPpOB a-Sn Ooubule pH 3a- 
pow eHHH UX Ha yacCTHYKAaX HepacTBopHMBIX B B-Sn mpHMecel, B OCObeHHOCTH 
eCJIM 3TH MmpuMecw us0MOpHE! a-Sn. SacmyxuBaeT BHHMAaHHA TakxKe TOT 
(bakT, 4TO NO JaHHBIM Hallux UsMepeHH (puc. 1) npH moHMxKeHHN TeMMe- 
paTypbl M3MepxAeMbIH KOSPDUUNEHT NMOBepXHOCTHOM uddysun pTyTu BO3- 
pactaeT (Kak mM paHee B pa6ote (')), a 3aTem mpnH Temmepatypax —18° 
M HWKe B HeKOTOPHIX CJly4aAxX YMeHbaeTca, vero paHee He HaOyOaOcb. 
B Hactosujei pa6ote nofoOnnili addexT HeosHOKpaTHO oTMeyaCA Ha O6- 
pasilax OJIOBA C BBeJeHHbIMH B e€FO MOBePXHOCTHBIN CJIOH MOpowHHKaMH 
CdTe u Si. B onpitax c o6pasyamu Sn + InSb u Sn + Ge nono6Horo Hu3KO-_ 
TeMiepaTypHOrO MaKCHMyMa KoO3duunenta nopepxHocTHOK puddy3snu pTyTH 
HaMM He oTMeyaiocb. Ha puc. 2 npuBogatca rpadbuKu 3aBucumoctn tga (Be- 
AMUMMbI, MPOMOPUMOHAIbHOH KOSddulMeHTy mOBepXHOCTHOM uddysuu) OT 


* . 
Tlogo6uoro ycKopsiomero JelicTBHA MbI He OTMeUaJH IPH BREJeHHH B CTeKAHHYI0 TpyOKy 
nNopomka rpawura. 


““ HekoTopbie KDHBbIe CMeLIeHbI BLO.h OCH OpauuaT. 
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TemiepaTypbi fad oOpasuop Sn + CdTe, Sn.-- Ge, Sn-+ Si u Sn- InSb. 
B eayuae Sn + CdTe u Sn + Si HaOmopanocb Mo HeCkOJbKy TeMnepaTyPHbIX 
tToueK Ha HUCXO/smUeli BeTBU KpuBON tga (7), YTO yOeAUTeILHO CBUCTEILCTBYCT 
© HamMuMM B ITHX Cy4aAX HUSKOTeMNepaTypHOTO MaKCHMyMa. Ham mpemctas- 
JseTCA, YTO NpHYnHa CyMeCcTBOBAHUA TaKOTO M@KCHMYMa 3aKJIOUaeTCA B Cule- 
jlyrouleM. 

_ Yxxe B padote (1) oTMeyamacb OrpaHHYeCHHOCTh uNcMa MeCT (bopMupoBaHHaA 
gapospimel a-Sn np aHHO HH3KOH Temmlepatype H yBeMMeHHe o6lero uncwa 


. 


‘3apospliuen, BOSHHUKAaIONINX Ha JTHX <«IMOATOTOBJICHHbIX MeCTax» C NOHHKCHHEM 


j 


x 


ee Pe ee we 


=6 -18 =28 °C) 0-6 -16 —26 °C 


; Puc. 2. TemmepaTypHaai 3aBHCHMOCTb Kospuunenta 
oBepXHOCTHOM AuppysHu pTyTH B aMaJbrame oOI0Ba 
Ha o6pa3uax Sn + CdTe (/, //), Sn +1Ge ([//), Sn + 

+ Si (IV, V) w Sn + InSb (V/) 


-Temnepatypbl. Takoe BospacTaHue CBASAHO C TEM, 4uTO C YBeHYeHHeM Tepe- 
OXJlaKICHUA YMeHbIaeTCA KPHTHYeCKHH pasMep SapOMbilila HOBOH (asbl Kak 
Tip CIOHTAHHOM OOpasoBaHun 3apombilleH, TAK HW IpH 3apowKMeHHH UX Ha WacTH- 
{lax HepaCTBOpUMBIX MpuMece U Apyrux HecoBeplIeHCTBAaX CTpyKTypbI. Taxoe 


_ BO3pacTaHHe yucJia IeHTpOB HOBOH cpasbl Cc pocTOM mepeoxJlawK EHH A MOHATHO, 


J 


t 


MOCKOJIBKY B 060M uccseqyeMOM o6bekTe HMeeTCA, MO-BHAHMOMY, HEKOTOpPOe 
pacnipezeseHne COOTBETCTBYIOINUX yuacTKOB HO pa3mMepaM HU «AaKTHBHOCTH». 
MoxKHO OHAaKO TpeANOJIORKUTh, UTO BTOM CJlydae, KOTa co3jlaHa OnpewesenH ad 
» OLHOPOMHOCTb «MOJFOTOBJICHHbIX MeCT», Tipu HEKOTOPOM nepeox Jak TeHuu 


“ rollaprsioulee CobUIMHCTBO Ux OyseT uCuepmaHo H Tora aibHeillee MOHH- 


*KeHHe TemilepaTypbl ye He OyfeT CylllecTBeHHO YBeMUMBAaTb YACO 3aposbIer 

ceporo OJloBa, a CJleOBATeENbHO, B CHCTEME TeMlepb Y2Ke OTHOCHTEIbHO CTAOHJIb- 

Holt (B-Sn + ompeseseHHoe KOJIMYECTBO WeHTPOB a-Sn) Ko3stppHUneHT MOBepx- 
HOCTHOM Audpy3suu PTyYTH NpH JlauIbHeliieM OXsIaxKeHHH OyeT YMCHbILATECs, 


" uro nw HaOmolaeTca Ha onpite. EcTecTBeHHO, ¥TO Ip BBeAeHMM WaCTHN Hep acTBO- 


’ 


| pHMbIxX NpuMecelt B TOBepXHOCTHBIM CIO OJIOBa HMeeTCs 6obUIaA OHOPOJHOCTh 


- «MOJPOTOBJICHHbIX MeCT», yeM B CJIydae HeEOJHOPOAHO Hallp A2KeCHHOLO COCTOAHHA, 


“KoTopoe ObIIO costaHo AePopMupoBaHuemM VCXOMHBIX OO6pasnoB B paooTe (’). 
B paGotax (?, *) Olio OTMedeHO, UTO 3ATPABOUNOE jlelicTBve Ha lipeppallleHue 
B—a-Sn MpovsBOsAT JIIb KpPHCTaNWINKH CdTe u InSb u He MpOu3BOAAT 
MHOrve Jpyrue BelllecTBa, B TOM YHCJIE Ge u Si. B cpa3u c THM HEOOXOAMMO OTME- 
THTb,YTO B HaliMX ONLITAX PUKCHPOBANOCh BAM ANHE BBCJCHHBIX HepaCTBOPHMBIX 
ripumecefi Ha HavasIbHble CTaqUM MpeBpalllenyA 6eoro OIoBa BCepoe, TOrAa Kak 


B pa6orax (?, *) uccieloBasMcb 6omlee m03tHMe cTaqun ero. IlosTomy BNAHHE 
_ yKasaHHbIx BbIIMe YaCTHIL, oOHapyxKeHHoe HaMi, He ABJIAeTCH YCJIOBHEM, 10- 


; v H. A. Topionopoit (?, *). BosmoxwkHo TakxKe, "TO piekaHue HepaCTBOpuMbIX 


' 


CTATOUHbIM DJIA NpOABJICHUA yCKOp Alonsero eHCTBUA HX B TaKHX OMbITAX, KaK 


639 


YaCTHIL B OJIOBO Oovlee atdeKTHBHO CKa3bIBaeTCA Ha 3aPOXKJCHHM WeHTPOB ce- 
poro ovl0oBa, 4YeM HX BTHpaHue. i 

B sakJIOUeHHe TMOJIb3yl0cb CJly4aeM BbIPa3sHTb OwarofapHocTh mpod. 
C. JI. Tepupuxeny 3a pykoBogscTBo pa6doTon. 


YkKpaHHCKad akaylemua Tlocrynusio 
CeJIbCKOXO3AHCTBEHHBIX HayK Se oeoGo 
Kues 


LWMTHPOBAHHAA JIATEPATYPA 


1A.W. Bu xopeKu ht, Dus. met. u MeTamnoBeg., 6, B. 3, 487 (1958). 2 H. A. To- 
piouoBa, JAH, 75, Ne 1, 51 (1950). %§C 0. Lepupuxen, A. WU. BuxospceKxu dG, 
Tp. dus. dak. Kuescx. roc. yuus., 6, 215 (1952). 4H. A. ToptwuHosa, Cepoe onoso. 
Kaya. wucceptauua, JI., 1951. 


640 


Jloxnagn AkanwqemMun nayk CCCP 
1961. Tom 139, Ne 3 


PH3HYTECKAA XHMHA 
B. E. KASAPHHOB u H. A. BAJIALIOBA 


B3AMMOJENCTBUE KHCJIOPOAA HW AHHOHOB PACTBOPA 
MPH AXCOPBUMH WX HA MJIATHHE 


(ITpedcmaeaeno akademuxom A. H. Ppymcunoim 15 IT 1961) 


 Paylom uccseqoBaHHuit OblI0 MOKa3aHO, 4TO ACOPpOUMA MOBeEPXHOCTHO HeaKTHB- 
HbIX AHHOHOB CepHOH KNCJOTbI Ha IJIaTHHApOBaHHOH MWJiaTHHe BO3pacTaeT 
pH HSMeHeHHH MOTeHHHAaIa OT o6paTumMoro BOLOpoAHOTO JO NOTeHUMala, CO- 
TBETCTBYIONErO HaYay acopOMM KUCOpO{a, KOTOPbIi BLITeCHACT B pacTBOP 
MOHBI, alcopOu“pOBaHHble MPM MOMOxHTebHOM 3apaye NoBepxHocTH. Takor 
esyIbTaT OblI NONyYeH Mp ObicTpoM usMepeHHU acopOuMH NO USMeHEHHIO 
 caypanan aHHOHOB B PacTBOpe B 3aBHCHMOCTH OT noTeHUHana. Ha oKuC- 
fleHHOH MiaTHHe pv NoTeHUMalax 1,1 —1,2BH.B.9. HaOOLarocb yBeHYeHHe 
acopOlHH AHHOHOB CepHOH KUCJIOTHI, a MPH JaJibHeHIleM pocTe NoTeHiMala 
BHOBb ce ymeHbuenue (1, *). Ha riaqKol maTHHe, OKMCJI€EHEOH pH MOTeHI- 
ane 2,0 B, ajcopOmua cepHO KHCJIOTbI COCTAaBJACT OKOJIO 1% oT BemuuH- 
HbI, Mosyuaemoli MPH NOMOX*KUTeIbHOM 3apsAe HEOKUCJICHHOH M1aTHHbI ©). 
_ Tipu usyyenun 3aBucuMmocTH ajcopOlMH NOBepXHOCTHO aKTMBHbIX aHHOHOB 
Homa Ha timaTune B paGote (4) Takxe nowyualach KpuBasn I’ — @ Cc MakcuMy- 
MOM. STOT pesyJIbTaT, OLHAKO, NOJyyeH pM M3MepeHHH agcopouuN NO pasno- 
AKTHBHOCTH 3JIeEKTpOa, BbIePxXAHHOFO B PacTBOPe CePHOH KHCJOTHI IPH 3aaH- 
Hom MoTeHMase JO MOOaBMeHHA afcopOupyromleroca HOfa H BbIHOCHMOTrO Ha 
Bo3qyx moce aycopoOuuH AIA U3sMepeHHA ee. 
[leubio HacTosimei paOoTh! ABHJIOCh BbIACHEHHE BMAHUA MpeBapuTeIbHOrO 

OKUCJICHUA MaTHHbI Ha acopOuu1o AHHOHOB Ha MpMMepe MOBEPXHOCTHO aKkTHB- 
HbIX a@HHOHOB Opoma. . 

_ \ Meroyjamu meyeupix aTomos (c Br**) M KpMBBIX 3aps>KeHHA 6blla u3syyeHa 
‘acopOuua Opoma Ha IlwlaTHHe M3 KuCJIbIX pacTBopoB NaBr B 3aBHCHMOCTH OT 
(Bpemenu u noTeHuMana. H3mepenne AJCOPpOUMH MpOMSBOKJOCb MO H3MeCHEHUIO 
‘PaqvoaKkTMBHOCTH pacTBOpa HM MO H3MCHEHHIO PAKHOaKTHBHOCTH SJeKTPOLa, 
“OTMBITOTO BOOM Ha BoOsqyxe. CnelvaJIbHbIMH ONbITaMH Ha 1JlaTH HH pOBaHHOH 
‘|naaTHHe ObWio MOKa3aHO, 4TO B CJly¥ae aCOpOWMH AHHOHOB 6poma u Hosa, AB- 
‘Asioulelica BecbMa mpouHoL (* °, *), BEIMYMHBI alCopOUnN, H3MePeHHbie 10 paHo- 
AKTHBHOCTH pacTBOpa WIM WIeKTPOMa, MPakKTHYeCKH OAMHAKOBHI, UTO CBHAETCJIb- 
‘CTBYeT O IIPHMeHMMOCTH HOCeLHEro CnoccOa U3MepeHHA Tp HaM4HH pou HOH 
ajcopOuuu. IlopepxHocTb MiaTHHMpOBaHHbIX IQWICKTPOAOB U3MePAACb IO BO- 
opoxuo wactu KpMBbIX 3apsxKeHHA, NOMyyeHHEIx B | N HzO, (): 

' Ha puce. | npegctapsenbi pesyIbTaTb! 10 3aBHCHMOCTH alcopOuHH Opoma OT 
ToTeHunada WiaTHHUpoBaHHON maTHHb. Kpupaa / noKaspiBaeT, YTO IPH CMe- 
‘MeHHM NOTeHWMaa OT oOpaTumMoro BOLOpOAHOrO K Ooee MOOXRKUTCIbHBIM 3Ha- 
WeHHAM HaGsOLaeTCA POCT acOpOUMH BIOTh LO MOTeHIMMaa BbILeeHHA 6poma, 
| HTO 3AMETHO TO NOMKeITeHHIO pacTRopa. Ilpu cuatuu 9Toi KpHBo B OOpaTHOM 
ea (kpuBad 2) BeJH4HHa afCOpOuMM He H8MeCHAeCTCA B MHTeEpBale OT 
1,0 no 0,2 B, YTO MOXKHO OOLACHHTb OTCYTCTBHEM BOCCTAHOBJICHMA xemocopOupo- 
‘AHHOTO OpOMa, HaUMHAIOUerocA Mp elle MEHEe MOJORKUTEMbHBIX NOTCHUMATAX 
nocweLyrolel secopOuneit oOpasyiouluxca anvoHoB Br . 

OnHoBpeMeHHO C aCOpOUHOHHBIMH KPHBbIMH ObIJIM NONyYeHbI KPHBbIC 33- 
s2KeHUS, H300paxkeHHble Ha puc. 2. M3cpaBHeHHA KPHBbIX J] u 2 BUAHO, 4TO 
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KHCJIOpowHad uacTb pH HalMaHH OpoMa HayMHaelcA Mp Oosee BbICOK 
MOTeHUMamax , 4eM B OTCYTCTBH2 efO, YIO OTMeUaIOCb paHee AVIA AHHOHOB HO 
B pa6oTe (°). 

TloyyeHuble pe3yJIbTaTbI MOKa3bIBaIOT, YTO B TOM CJly4ae, KOra Ha HeoK 
JIeCHHOM MviaTHHe MepBOHaYaJIbHO MpoyHO copOupoBau OpoM, He HaOsnojaer 
ObICTporo BbITeCHeHHA ero KHCMOposom HM KpHBad I — w He apoxogut yep 
MaKCHMYyM. 

Ha d1eKTposle, Ha KOTOPOM Obl TipeqBapUTeIbHO acopOupoBaH Kycyopo, 
nowyuaeTcs aylcCopOWMOHHaA KpHBad C Pa3MbITBIM MaKCHMyMOM (plc, |, 


2-UOH 410 
wari esd 
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Puc. 1. SapucumoctTb ancop6uuu Opoma OT nNoTeHUMana, 1 — pH H3MeHeHHH “MOTeH- 

Hasia TOKOM B aHOJHY!O CTOPOHY Ha BOCCTAHOBJICHHOM 3eKTpOfe; 2—npH H3MeHe- 

HHH MOTeHILHasa BOJOPOAOM B KaTOAHYIO CTOPOHY (nowyyueHa HenOCpesJCTBEHHO MNOce 

KpHBOH J); 3—T1pH H3MeHe€HHH NOTeHWHasa TOKOM B KaTORHYIO CTOPOHY Ha mpex- 

BAPHTeCJIbHO aHOJHO OKUCeHAOM 9eKTpoFe (mpu 1,4 BH. B. 9.) (pacrsop 1 N H,SO,+ 

+140-°N NaBr); 4—npu cmemleHHH MoTeHwvala TOKOM B aHOMHYIO CTOPOHy Ha 

BOCCTA4HOBJIGHHOM 3uleKTpoge H3 pacTtBopa 1N H,SO,-+ 5-10-4N NaBr 

B 9ToM culyyae nulaTHHa CHayasa aHosqHoO OKUCAANacb B 1 N H,SO, mpu_ note 
Hale BbieseHuA Kucopoga (1,4 B) B TeuvenHe | yaca. Ilocne nomapusaln 
pacTBopeyubl KuCOpos yanaaca a3oTom. Ilpu ycTaHoBMBLIeMcA NOTeHIMaJ 
1,22 B kK pacTBopy JoOaBunuca NaBr u Bo BpemMenu HaOwlOsasica pocT alcopouHH 
BeIM4YHHA KOTOpoH 3a | vac focTurma sub 4-10" r-nona/cm?. Jlanee mp: 
MOCTOAHHOM JIOTHOCTH KaTOAHOTO TOKa M3MepsAIHCb H3MeHeHHA aCOpOUH! 
O6poma flo focTHxKeHHA OOpaTHMoro BOLOposHOrO NoTeHWMasa (210 muu.). Cpae 
HeHHe KpHBbIX d uw 4 puc. 24 KpuBOH J pue. 1 B HHTepBane MOTeHIWHAaNOB O 
1,2 no 0,9 B noKasbiBaeT, ¥TO allcop6uHH OpoMa MpakTHuecKH He HaGwOAaeTC. 
BCJIEACTBHE CHATHA OU€Hb HEOOJIbINOTO KOIHYeCTBA KHCNOpoOsa, MpouwHo copon 
PpOBaHHOrO TIpH BbICOKMX AaHOMHbIX noTeHWManax. B unteppane 0,9—0,7 © 
IIPOUCXOAMT, MO-BHJHMOMY, NOwIHaA Jecop6uuA KuCOposa, U afcopOunAa OpoM 
JOCTHTaeT MAKCHMAJIbHOH BeJIHUNHEI. B MHTepBasle, COOTBETCTBYIONIEM JBOHHC 
COHMHOK 4aCTH KPHBOH 3apsDKeHHA, BeMUMHbI aflcopOuMH Opoma He H3ME 
HAIOTCA C NOTeHUMAJIOM. STO NOKAa3bIBaeT, YTO ANCOPOHPOBaHHEI OpoM He ycne 
BaeT pearupoOBaTb Ha H3MCHECHHA MOTeHW Mala B JBOHHOM C10e B CBA3H C OOIbLIO 
IIPOUHOCTHIO CBA3H eFO C MaTHHOH, YTO CormacyeTca c JaHHbIMu padoTel (°) n 
H3Me€PpeHHIO CMKOCTH JBOMHOTO CJIOA Ha TwiaTHHe B pacTBOpax OpoMHAOB. 

HaOmojaembli 1pH Moteilnanax BOLOPOAHON uacTH KpMBOM 3apsAxKeHUA Ca 
acopOlun OOACHACTCA Tak %Ke, KaK JIA KpuBo 2 puce. |. 

MejieHHOCTbIO BEITECHEHUA MepBOHaYaIbHO afcopOupoBaHHOro KHCwOpos 
OpOMOM MOxXHO, M0-BAAHMOMY, OOBACHUTb ajCOpOMMOHHy!O KpUByIO C MaKCr 
MYMOM, lloJlyueHHy1O B paGoTe (*). 

Ilpu usyyenun cOmMeHa Opoma, afcop6upoBaHHoro Ha MaTHHHpOBaHHO 
TviaTHHe, C HOHAMH OpoOMa B paCTBOpe MPOABJIAeTCA 3ABHCHMOCTb CKOPOCT 
oOMeHa OT MOTeHWMasa. OOMeH mpu noTenuMane 0,1 B npowcxXo_UT CpaBHUTe/IbH 
ObicTpo (Ha 60% 3a 1 uac), Torma Kak mp noTenuMane 0,8B 3a TO xe BpeM 
IIpH OMMHAKOBOH CTeMeHH 3anOJIHCHHA OOMeH TIpaKTH4eCKH COBCeM HE MpoHcx¢ 
AMT. OTO yKa3blBaeT Ha H3MeHEHVe MpOuHOCTH CBA3H COpOupoBaHHOrO 6poM 
C mulaTHHOH. 

CpapHenve KaTOAHbIX KPHBBIX 3apsKeHHA 4 u 5 puc. 2 MOKa3EIBaeT, 4TO H 
QJeKTpOe, OKHCTeHHe KOTOPOrO NpOH3BOAHIOCh nocie alcopOuHH OpoM 
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(kpuBaa 5), OTCyTCTByeT KHCIOPOA Cc Gonbuoh sHeprueli cBasu. OOulee KonH- 
eECTBO SJIeKTPHUeCTBA, HEOOXOMUMOe AIA CHATUA MOHOM KpHBOH 3apAKeHHA, 
Hako, B OOOMX Cy4yanx ofuHaKoBo. JlecopOiMa OpoMa MpoHCxXoAMT IPH 
NOTeHIMaax, COOTBETCTBYIOWIMX BOLOPCAHOH ¥acTH KpHBot. Ilo sToH mpHunHe 
Ta WaCTb KPHBOll 3apmMKeHHA O AMHHee, 4M KpuBoH 4. 

IIpu noTrenumanax, COOTBETCTB y!OU UX BOJMOPOAHOM YaCTH KPHBOH 3apsKeHUA, 
3 pactsopa NaBr c Maso KOHWeHTpaluert (5-10 % N), MoxHO HaOuI0,aTb 
paxtuyecku 100% ancopOuuio Opoma u3 pacTBopa, HeCMOTpA Ha HaJIM4He B HEM 


15 10 5 KYA. 0 


eae | 


Puc. 2. Kpupbie 3apxxKeHHA Ha NwaTHHHpOBAHHOH MmaaTuHe. J— aHOTHaA B qucTolt 

4N H,SO,; 2— aHofHan B 1N H,SO, + 3:40-°N NaBr; 3—xKkaTofHaaA, monyueHHad 

OMHOBPeMeHHO Cc afcopOunonHoli KpuBolt 3 puc. 4; 4—xKatomuaa B 1N H.SO, Ha uncTOM 
amekTpofe; 6 — KatofuHad B 1N H,SO, nocue ancop6uuH OpoMa Ha JMeKTpoFe 


6onee uem 1000-KpaTHoro u36bITKa aHHoHoB cysEcpata (puc. 1, 4). [pu Bbigepx ke 
' 9leKTpOfla pu NoTeHMnae BbINeMeHHA KUCMOpOAa HaOsr0faeTCA B 3ITOM Ci1yyae 
OUCH MelWieHHad fecopOuus GOpoma Bo Bpemenu (5% 3a 2 4aca). 
Tipu usy4enuu KuHeTHKH afcopOlMH OpoMa Ha BOSAYUIHO OKUCJICHHOH Tvla- 
| THHHPOBaHHO MiaTHHE OblO NOKasaHO, TO BeMYHHA allcopOlluH U3MeHAeTCH 
| suneiino c aorapudMom BpemeHu B OGACTH CpeAHUX 3allOJIHEHHH MoBepXHOCTH 
ot 0,5: 10°19 no 2- 10° r-vona/cm” npu M3MeHeHHH BpeMeHH OT 2.10? no 2* 10° cex- 
__Kunetuka ajcopOun OpoMa H3 KHCJIBIX pacTBOpoB 0,005 N NaBr + 
+0,005 NV Br, unu 0,01 N NaBr ofnHaxosa. CnelopaTebHo, CKOpocTh aco pOunH 
 6poma onmpesesneTca He MPOIeCCOM OKUCJICHHA Br- c nocmenyromen aqcopounert 
Opoma Ha 9/IeKTPOLe, a CKOPOCTbIO BbITECHEHHA KUCOPOMa, Panee alcop6upo- 
BaHHOro Ha mopepxHocTH. IIpamble ONbITbI Ha BOS YINHOOKHCJICEHHOH ma- 
‘THHeE B aTMoCcdepe a30Ta NOKa3aJH, YTO IPH ancop6muuH Opoma u3 pacTBopa 
| NaBr + H2SO, umeeT MecTo yObiIb KaTHOHOB H*, 9kKBuBaJIeHTHAA KOJMYCCTBY 
" ajcopOupoBaHHoro Opoma C TOYHOCTHIO oO 10%. 
| —-«‘Bewia w3yyeHa KMHETHKa acopOlMH OpoMa B 3aBUCHMOCTH OT CTeMeHH OKUC- 
N@HHOCTH TlalKolt NaTHHE. OOpasiibl Nocse COOTBETCTBYIOMIeH NpeABapUTedb- 
HOit MOMTOTOBKH Momemaiuch B pacrBop 1 N H2SO, + 2-10-3 N. NaBr ua 3a- 
janHoe Bpema. Ilocme onovlackuBaHua Bomoh (20 cek. MpOH3BOAHJIOCh U3- 
mepeHue UX paMoakTHBHOCTH. SaTeM O6pasiEt PHOBb MOrpyKaIMCb B TOT KE 
pacTBOp H BCce OlepallHH MOBTOPAINCh, YTO LaBasO BOSMOXKHOCTb W3Y4HTb KHHe- 
TUKY alCcopOuHu Ha OHO M TO 2%Ke NOBEPXHOCTH. 
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Ha HeokucuieHHom oOpa3ue (puc. 3, 1) 6pom aycopO6upyetcs ObicTpo, 4T 
‘cormlacyeTca C aHHbIMH padorTni (*) quia cayyan J~, CN~, CNS” Ha neokucse 
HOH HambIJIeHHOH B BakyyMe WWiaTHHe. BO BpeMeHH, OHAKO, BeJIMYHHA aycop 
HUM OpOMa HECKOJIbKO alaeT, YTO MbI OODACHAEM BEITECHEHHEM CTO KHCIOPORO 
HO HacTyMJieHua paBHoBecHoro cocTosHHa. M3 cpaBHeHua KpuBbIx /—5 BuHO 

4YTO eM JLOJIbIIe OKUC 
Lug? JAIaCb WaTHHa Ha BO3 


oa AYXe€, TCM MCHbIUNe HavaJIb 


F HbIe BeJIMYMHbI aycop6 

Foe eet Ja 1Hu 6poma. Co BpemeHe 

1s OHH BO3pacTaloT 3a cye 

2 t 2 Me@JWJICHHOrO BbITeCHeEHH 

> ajcopOHpoBaHHOro KUCJIO 

10 poga Opomom, cTpemsac 

J K PaBHOBeCHOMY COCTOA 

i ar ioe HHO. Ha aHoyqHOo OKHCJIeH 

oS HoH nuwaTHHe (KpHBaa 6 

F “Yo ee, BHayasle aycopOuua Opo- 

~y Ma MpOHCXOJHT ou4eH 

400 300 200 10 O 7 2 a 4 5 MeqmeHHo, a yepes 500 

—— teen) CAs 600 cek. Ha6muojaeTc 

Puc. oe KuneruKa amcop6unH Opoma Ha ruraqKon mwiaTHHe. O6- cKaykooOpa3Hoe Bo3spa 
Ppasubl MOCVe aKTHBHPOBAHHA MOMECPCMCHHOH AHOMHOH H KAaATORHOHM 

nonapusauveh B1iN H,SO, Hwaxoquauch Ha BO3ayxe B TeyeHHe: CTaHHe ajicop6unn, ObI- 


f.— HeCKOMbKHUX ceKkyHa, 2—1 mMuH., 3—2 uac., 4—2 cyTOK; © 
4,— mocjle MpoKajuBaHHA B MWaMeHH TasoBOH ropewKH; 6 — nocwe cTpo JLOCTHTAarolleH CBO 


a HOAHOPO OKHCeHHA TOKOM 10,Ma/cm? B TeyeHHe 2 Yac. ero T1peeIbHOTO 3Haye 
Hua. MoxHo mpegnouio 
SKUTb, ITO 3J\eCb HAGJIONAeTCA ABJIEHHE PaspyleHHA NaCCHBMPYIOuleroO OKHCHOFO 
CJIOA Ha WaTHHe, AHAJIOrH4YHOe ABJICEHHIO «MpoboA» TpH KOpposHu. 
JlecopOuua Opoma c waTHHHpOBaHHOH TWwaTHHbI B BOJe Ha BO3SAyXe Npak- 
THYCCKH HE MPpOHCXOHT, a CPaBHHTeJIbHO OBICTPO HET B PaCTBOPAaX IJIEKTPOJIH- 
TOB IIpH MOTeHWHalax OTpHlaTeIbHee HOpMaJIbHOrO BOZOposHoro (>90% 3a 
HECKOJIbKO JICCATKOB MHHYT). 
C raaqkoH WiaTHHbI pH aHoqHOK nomapHsannH B | N H,SO, na6moya- 
€TCH 34 HeCKOJIbKO MHHYT MOUTH MOJHad RecopOuua Gpoma, 4TO MBI OOBsAC- 
HseM JOCTHXKeHHeEM BBICOKOrO NoTeHMasa (1,9 B), NpH KOTOpOM OOpa3syroTca 


annoubt BrO;, ye aqcop6upyiomjueca Ha aHOAHO OKHCeHHOH miaTuue (1°). Je- 
copOuHuA OpoMa MOXKET ObITb OCYILECTBJICHAa VM B BOE Ha BO3LYXe, HO 3HAUHTeIbHO 
mequieHHee. B sTom culygae Ha6moqaeTca 3aBucumocTb T = alg(t + fo), yKa- 
3bIBaIOWaA Ha TO, 4YTO Mpowecchl alcopOuHH HW WecopOunH Ha OKUCJIeEHHOH Ma- 
THHE IPOHCXOZAT C JHEPveH aKTHBALMH, JIMHEHHO MCHAIOMLEHCA C 3allOJIHeHHeM 
MOBEPXHOCTH, 4TO JOJKHO COOTBETCTBOBATh acopOuHH Ha HeOHOpOLHOH m0- 
BePXHOCTH, NOAYMHAIOMeHCA U30Tepme TemkuHa (1). 

CoBOKYMHOCTb NOJIYYCHHBIX Pe3YIbTATOB AOKa3biBaeT XHMMYECKYIO IIPHpoLy 
alcopOunn Opoma Ha MwlaTHHe WH B3aMMHOe BHITeCHeHHe Opoma HM KuCJIOpona. 

Buipaxkaem riyOokyio OjaroqapHocTp A. H. ®pymKuHy 3a WeHHBIe 3ame- 
YaHHA Tp OOCYKJeCHHH Pe3yJIbTATOB 3TOH padoTH. 

Uucruty? 9iekKTpoxuMun Tlocrynuso 

AkajlemuH Hayk CCCP 15 II 1961 
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@PH3HTECKAA XHMHA 


Unen-Koppecnonjent AH CCCP B. A. KHPHJIJIMH, A. E. WEMHIJIMH 
u B. A. YEXOBCKOM 


JKCHEPHMEHTAJIBHOE OMPEEJIEHHE SHTAJIDIIMK MOJIMBAEHA 
MPH TEMMEPATYPAX 700—2337° 


> Movm6nen aABJIAeTCA OLHUM M3 TYFOMJIaBKUX MeTAJJIOB, KOTOpPbIH B Nocsey- 
lee BPCMA HaXOMUT BCce GovIbIllee IPHMeHEHHE BO MHOTHX BbICOKOTeMMepaTyp- 
BIX ycTpolicTBax.HecmoTps Ha STO, 9HTAJIbMMA H TeMJIOCMKOCTS ero HCCNeOBAa- 
‘HbI JIMUIb JO TemMmepaTypbl NopaqKa 1500° (2°). B HacTosyel padoTe npoBe- 
jeHo onpesesenve 9HTAIbIMM MOJIMOAeHa B MHTepBavie TeMuepaTyp 700—2337° 
Ha 9KCIepUMeHTa/IbHOM yCTaHOBKe, KOTOpan paOoTayla No MeTOAy CMeIleHus 
MIpW MpuMeHeHUH MaccuBHOrO KaJiopuMeTpa C u30TepMUYeCKOl OGo04KOH (*~°). 
O6paser MomMOqeHa HarpeBascA No BBICOKOH TeMMepaTYPbI B NeuH C BOJb~ppamo- 
‘BLIM Harpepaterem. KasopHmeTp uM Meub, pasqeseHHble OxJaKTaeMbIM WITOP~ 
BIM YCTPOMCTBOM, TpescTaBAH OOWHH, repMeTHYeCKH H30JMpOBaHHblit O'¢ 
BOSAYXa OObCM, KOTOPHIii BO BPEMA ONBITOB HOO HaXOAHJCA NO BaKYYMOM 
TnopayKa 107° mm pr. cr., 160 3anouHANICA AproHOM pH WaBseHuHn 1,05 ata. 
‘STO NOsBOHJIO pekoxpaHHTb UCcIeMyeMbIe OOpasiibl H HarpeBaTe/Ib OT OKUCIE~ 
HUA. 

. Vsmepenue Temmepatypbl KaslopMMeTpwyecKoH CHCTEMbI MPOHSBOAHJOCE 
“OHOBpeMeHHO ABYMA MWlaTHHOBbIMH TePpMOMeTPaMM COMPOTHBJCHHA. OnuH u3 
“9THx TepMomeTpoB Ob OM*puApHO HaBUT Ha 60KOBOli NMOBepXHOCTH MeAHOrO 
'6s10Ka, a BTOpoH — B Bue cMpasH U3 TWIaTHHOBOH MPOBOJIOKH OUNduJIApHO 
“HaBHT Ha MeJHBI TeJIHKOWLa/IbubIM KapKaC, KOTOPbI MJIOTHO BCTABJIEH B Tuly- 
| Xoe otBepcTue AMameTpom 3,3 MM B O.0Ke. TepMOMEeTPbI COMPOTHBJIEHHA OBI 
“COCUMHEHEI MOCIELOBATENbHO, a UX COMPOTHBICHHE H3MepAJIOCb TIpH MOMOILH 
loTeHitvomerpa nepsoro Kuacca Tana IIMC-48 B nape C 3epKkaJIbHbIM PaJlbBa~ 
Hometpom Tuna M21/4. IIpumensemaa cxema HSMepcCHHA o6ecneunBalla 4yB- 
CTBUTC/IBHOCTh U3MCPeHHA COMPOTHBJCHUA TEPMOMETPOB AO CAMHMLBI WeCTOTO 
3Haka. 

Tlocrosuctno TemmepaTypbt OCOONKH KaJIOpHMeTpHYeCKOH CHCTeMbI NOM- 
| epxKUBaslocb tboTopese C TOUHOCTHIO --0,001°. Amny.ibt mpH ucceqOBaHuH HE 
}MpHMeHsMcb, yUNTEIBAT OCOCCHHOCTH ONpemeeHUA SHTAJIbIIMH MCTOHOM cmelle- 
‘HUA MIpH BEICOKUX TemuepaTypax (®, °). Tenuionotepu o6pa3iia Mp nayeHun B 
KalOpHMeTp paccCuHTHIBaAIHCh TO H3BeECTHOMY KOSpUNeHTY MOIHOTO uS/yye- 
HUA MoHOeHa (7,8). B TaHHOM calysae TakOli cnoco6 onpesesieHHA TENNONOTEPh 
6pasvoB pu NaleHuM NPHBOAUT K MeHbIUeH NorpelHocTH UCCeHOBAnHA, yeM 
'BcJyuae IpHMeHeHHA aMIyJI. 
| OOpasub! BLITAYMBAIHCh U3 MOAMOJCHOBBIX MIPYTKOB, NOMYYCHHbIX MeTOJLOM 
NopowKoBon meTaiypruu. Beauunna mpumeceii B OOpasiax, COriacHO TOJ1y- 
 KOJIMYeCTBEHHOMY CIICKTPavIbHOMy aHaJusy, He MpeBblliasa 0,04—0,05%. O6- 
asiibi UMeru cbopmMy yceyeHHoro KOHyca, CoBMaaloulero 10 pasMepam C OCeBLIM 
irmyOnenuem B KaJlopumerpe. lopepxHocTb oOpasiloB Oba THLATeJIbHO MOJMpo- 
Bana. DHTabnuad MomMO_eHA ONpenetAMAach Ha NATH OOpasyax, KOTOPbIe UMCJIM 
Bec oxowlo 120, 90 uu 60 r. Buarogaps sTomy AocTuravicA BCAKHH pas ONTHMAJIb~ 
ubIii TObeM TeMIIepaTyPLI KaslopHMeTpHyecKOli CHCTeMbI BO BCeM TemmepaTyP- 
HoM wuTepBae 700—2340°. 
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Temnepatypa o6pa3ioB to 1327° usmepsiacb OOpasioBbiMu MlaTHHOposuH 
{JATHHOBLIMH TepMOMapaMu BTOPoro paspsya, TOpAuMH Cali KOTOPbIxX pa3sme 
Wavica B WeHTpe oOpasua. Bosee BLIcCOKaMd TemMepaTypa OOpa3sloB H3MepsAJIaCh 
ONTHYCCKEM MM POMeTpOM C HCYesaIOLIeH HUTHIO, IPH STOM B OOpasile Co3qaBasac 
MOJ€JIb aOcoJHOTHO YepHoro Tesla. Js STOO HCHOJb3OBAaAaCb MOJIOCTb, BbICBEp- 
JieHHasd 10 OCH OOpasia, KOTOPad 3aKpbIBaJlaCb CBEPXy MOJIMOQEHOBbIM AHCKOM, 
MMeIONIMM OTBepcTHe HameTpomM 2,3 MM JIA BH3HpOBaHHs TWHpomeTpa. Ha 
JLHO MOJIOCTH HAHOCHJaCb CTAJIbHbIM OCTPHeEM MeJIKaA B3AMMHO NepeceKawoulaAca 
Haceuka WIM Hacbilasica COM TOHKOTO MOJIMOAeHOBOrO NOPOWKa, YTOObI MOJy- 
YUNTb Luddpy3sHoe OTpaxeHne U3JYYeHHA. 

CuelyeT OTMETHTb, UTO B HEKOTOPbIX MpeABapHTeIbHbIX ONbITAX MO ONpeseve- 
HUIO 9HTAJIbIMHM B Cpese aproHa mpu Temnepatypax BpILe 2000° Onin nowyyeHH 
3QHWXKeCHHbIe 3HAUCHHA ONbITHDIX JAHHbIX H3-3a NapOB HM Fa3s0B, NoMnaawulux 
B owe 3peHua MMpometTpa. B AaibHeHWeM B OMbITaX, MPOBOXMMBIX pM Temme- 
patypax Bpiue 2000°, npuMeHsAJIacb HEOOJIbIIaA MpOLyBKa aprouomM IpocTpaHcTBa 
Mexy OOpasiloM H MHPOMeTPoM, YTOObI YAaHTb 9TH MWapbi M rasbl. OTO BIOJIHE 
ceOA ONpaBlaslo: KOHTPOJIbHBIe ONbITHI, MPOBeAeHHbIe B BaKyyMe MpH Temmepa- | 
Typax 2106, 2235 u 2241°, xopowio corsacyroTcs! C JaHHBIMH OMBbITOB Np MpHMe- | 
HeHHM MpOyBKH, KOTa yCTaHOBKa 3all0JIHeHa AaproOHOM. ; 

Kpome Toro, MpoHsBeyeHO H3MeHeHHe KOHCTPYKUHH MOXBeECKH OOpasijoB 
B mean (°), Tak Kak npH 1900—2000° uw BEie HaO/ofaocb, OCObeHHO.B Baky- 
yMe, IIpWiHnaHHe OOpasa WH BOJIbC:)PaMOBbIX IIPOBOJIOUeK, Ha KOTOPbIX NOJBe- 
WUBAJICA OOPasell, K MOJIMOLeEHOBOH TpyOKe NlosBeckH. B u3MeHeHHOM MoyBecKke 
yKopoueHa MOJIMOJeHOBaA TPyOKa, a BOJIb(ppaMOBble MPOBOJIOUKH B MeCTe Tepe- 
2KHTPaHHA 3JIEKTPHYe€CKHM TOKOM JIOJBCLIMBaJHCb Ha rpaPuTOBOM KOJIbIe, KO- 
TOpoe HaxOlMOcb B XOJIOMHOH 30He megu. K KkOwJbILY NMpOBOOUKH He MpH- 
JIMMAaJIM. 

Tlocue 11 onbiToB, OXBaTbIBaIOWINX HHTepBad TemnepaTyp 1327-—2172°, 
Oblwia MpowsBeyeHa TepMHYeCKaA CTAOHJIH3SAWHA MOJIMOJCHOBBIX OOPasiOB TIpH 
2050° B Bakyyme. OOpa3iibl HarpeBaIucb B TeyeHHe 3 uac., a 3aTeM OXJAKTLaJIHCb 
3a Tlouiropa uaca. [locuie TepmMuyecKkOH CTAOH/IH3aUMH OMBITHI ObIIM MOBTOPeHEI. 
PacxoxKeHHA Me@XKY OMMbITAMH, MpOBeJCHHbIMH JO TepMHYeCKOH CTaOHJIM3allHH 
H Tlocvie Hee, He HaOsoqaJiocb. B npesesax JONycTHMOH OlMOKU 9kCHepHMeHTa 
COBMaaM TaKXKe OMbITbI, MOJLYYeHHbIe pH mepexoye OT BLICOKUX TemMepaTyp 
CHOBa K HH3KHM, 4 TaKKe OIIbITI, IPOBeJeHHbIe B BaKYyMe HU B aproue. 

B ompitax mp Temnepatypax 699,3; 1446; 1600 u 1788° uccnenyempie 
OOpPasi{bl NOMEMLaIHCb B MOJIMOJCHOBbIM WHJIHHIp HameTpom 26 MM H BBICOTOH 
100 MM Jia BbIPABHUBAHHA TOJIA TemNepaTyp MO BbICOTe HarpeBaTesA. OMbITHbIe 
aHHble, MOJIYYeHHbIe C MPpHMeHeHHeM H Oe3 MPHMeHeEHHA MOJIMOAeCHOBOTO IH- 
JIMHpa, XOPOLWIO COrmacyloTcA MExLy COOOK. DTo JaeT OCHOBAHHeE AIA Mpexnoo- 
X%KCHUA, UTO TpalueHT TemmepaTyp NO BbICOTe OOpasila MocTaTOUHO MaJI_ MH He 
BHOCHT CYI€CTBEHHOM OWIMOKM B H3MepeHHe TemMepaTypbl OOpasira. 

Ha BpeMa” OTKPbITHA WITOPHOrO ycTpolicTBa JIA COpacbiIBaHHA OOpasia Ka- 
JIOPUMETP 3alLMUaJICA OT H3J1yYaeMOro M3 NeYH Tela JONOJIHHTeJIbHOH WITOPKoL 
B BAe MHPaJIKH, KOHCTPyYKUMA KOTOpOH onmucana B (°). Muraska pacKpbiBadacb 
TOJIbKO Ha MIrHOBeHHe TaalonjumM OO6pasilom. 

CTBOpKH KPpbILIKH KaJIOPHMeTpa 3aKPbIBAaJIMCb Noce NaeHHA OOpasua pH- 
MePHO yepe3 OJHY CEKYHAY IPH MOMOILH pbl¥axKHOTO MCXaHH3Ma, KOTOPbI TIpH- 
BOJMJICA B €HCTBHE BPYYHYIO 3aKPbIBAalOM[eHCaA WITOPKOH WITOPHOTO ycTpoucTBa. 
Ilotepa Tena 3a BpeMA OT MOMEHTa ayeHusA OOpasila B KaJIOPUMeTP UH JO MO- 
MeHTa 3aKPbITHA CTBOPOK, COracHO pacueTy JIA JaHHOM KOHCTPyKIUMU KaJio- 
PHMeTpa, AOJMKHAa ObITh HE3HayHTeIbHOH. UToObl 98TO MpPOBePUTb, ObWwIO CKOH- 
CTpyHpoBaHO MpucmocoOyieHHe, KOTOPoe MpPHBOAMIO B elCTBHE PbIuarKHbIii 
M€XaHH3M, 3aKPbIBaIOWMH CTBOPKH, OT yapa ynaBuero oOpasila, T. €. NOYTH 
MrHOBeHHO. IIpoBepka NloKa3aJia, UTO ONBITHbI€ TOUKH, HOJYYeHHbIe pH aBTo- 
MaTHYeCCKOM 3aKPbIBAHHH CTBOPOK, COBMaaloT C paHee NOJYYeHHBIMH ONbITHBIMH 
TOUKAMH B C/ly¥ae 3aKPbIBaHHA CTBOPOK BpyuHylo. Tem He MeHEEe, B JaJIbHeHINeM 
OMPITHI TIPOBOLMJIHCh TOKO C MPHMCHEHHEM ABTOMATHYECKOLO 3aKPbIBa HWA CTBO- 
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KK, TaK Kak 9TO YCTPaHAJIO BOSMOXKHOE BIMAHHE Ha PesybTAaTbl OMBbITOB 
ObEKTHBHBIX CaKTOPOB. 

PesyAbTaTHI ONBITOR MpHBeeHbI B TAO. 1. Bcero nosyueHo 32 OmbITHbIe 
WKH. DHTabIuA OTCUUNTHIBaach oT 0°. I]pH oOpadoTKe OMbITOB MpHHATO, 
1 xan = 4,1840 a6c. ox. 


Ta6auua i 
ONnbITHDIe LaHHbIe 10 SHTabNHK MOWJHOeHa 

NoNe » t4— 19°C, NeoNo Ae —ipec, INoNo x f4 — °c, 

aan Wii a "S Abhi kg J eee Beat. AAP 4a, € ae 
4 699,3 45,98 We 1690 | 124,45 Pas} 2046 458,72 
Z 883,3 58,82 ibs} 4739 | 128,95 24 2077 160,29 
3 4010,7 68,53 14 1780 | 133,04 25 2406 163,47 
4 4199 ,0 83,09 45 4788 | 133,70 26 2465 470,95 
5 4327,4 93,19 16 4854 | 139,48 27 DATE 470,59 
6 1432 LOL 47 4900 | 144,46 28 2235 478,10 
7 41446 402,66 18 4942 | 147,87 29 2244 178,30 
8 4536 110,40 49 USyay A ull Oca! 30 2250. |. 179,37 
9 4600 415,67 20 4970 | 454,63 31 2200 181,03 
40 4629 418,94 24 4985 | 104,44 32 2337 490,22 
44 4697 121,04 D2, 2036 | 156,67 


é 


" MaxcumasbHaa OTHOCHTeIbHad ClyualiHad OmMOKa SKCI€PHMeHTAaIbHOTO 
peseeHHA SHTAI_MMM He MpeBbILTaet -0,4% mp u3MepeHHU TemnepaTypbl 
pmonapol, a ip NpUMeHeHMM MMpoMeTpa -++0,9% qua HHTepBada TemmepaTyp 
00—2000° u -+1,2% ana 2000—2400°. 
> Onntupre Touku Erepa u Beeuctpa (”, *) B lle peK pbIBaeMOli OOsIaCTH Temme- 
aTYP 700—1554° copmayaioT C BHOBb MOJIYYeHHbIMM TOYKAMH B_ lipeselax 
10.5%. OnpiTHEIe JaHHbre Brocta H Ap. (1) pacnosIOxKeHbI BbILIe MOJLYYeHHbIX 
JaHHbIX Ha 38%, oueBHHO, 43-34 HEAOCTATOYHOH TOUHOCTH H3MepeHHA TEM- 
depatypbl OOpasioB H 3arpasHeHHOCcTH mMouHOLeHa, XHMHYCCKHH aHaIH3 KOTO- 
ro He mpuBosuTca. Penbusby un XW (°) onpeqerHIH 9HTAIbIMIO MONHOAeHAa 
B HHTepBaie TemilepaTyPp 200—1100° np pas6poce onbiTHEIx ToueK 4%. 
B npemenax sToro pasOpoca HmeeTca COBNATeHHE MOJIYYCHHEIX OMbITHDIX TOUCK 
-annpime (°). 
_ Jla6opaTopust BbICOKHX Temmepatyp Tloctynusio 
Axafemuu Hnayk CCCP Baveloo 
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PH3SHTECKAA XHMH 


Axayemux AH BCCP M. M. MABJIFOUEHKO u M. I. PHJIEBHY 


OBMEHHbIE XHUMVYUECKHE PEAKWHY B TBEPIbIX ®ASAX 
VM KOHTAKT MEXKAY PEArMPYFMOWIMMH 4YACTHLAMH 
TBEPJIbIX TEJI 


OHM H3 HEOOXOJUMbIX YCJIOBHH NpOTeKaHHA XHMHYECKHX peak MexKI, 
TBEPALIMM BEW[CCTBAMM ABJISeTCA OOPasoBaHHe TeCHOTO KOHTAKTa Mey 4acTu 
WaMu pearupyroulux BenjecTsB. HasMune TaKOrO KOHTAKTa — TakxKe HeEOOXOMMO 
yCIOBHe [JIA TOFO, YTOOLI TBEPABIH MpPOLYKT peaKIMH OKA3bIBa KaTAMTHYeCKO 
yelcTBue Ha mpoTeKaroulyro peakuwio. OTcyTcTBHe TaKOTO JeHCTBUA Mp cMelLe 
HHH WU pacTHpaHHW TBePJbIX MPOLYKTOB peakUMH C HCXCJHbIMH TBEPALIMH Be} 
I€CTBaAMH OOBACHAIOT CJlaObIM KOHTAKTOM BHECCHHOTO H3BHE KaTaJIMsaTopé 
c yacTHUaMH BCTYMaousero B peakitHio BemecTBa (1). OkcnepHMeHTAJIBHbIe aH 
HbIe, MOATBepxaouNe STO TpesnooKeHHe, B MHTepaType OTCYTCTBYIOT! 
Mex]ly TeM, 93TH BOIpOCbI HMeIOT NepBocTeneHHoe 3HayeHHe JIA MOHHMAHHA 
Me€XaHH3Ma TreTepOreHHbIX XHMMYCECKHX PeaKUHH MW BLIACHEHHA IpHposbl Camo 
yCKOpeHHa, HaGJOaeMOTO B AHHBIX peaKWUHAX. HaexKHbIX METONOB, MO3BOJIAIO 
IHX CYIHTb O KOHTaKTax, OGecneynBaIOMIMX TpoTeKaHHe TBepfodasHEIx peak 
IH TIpH COOTBETCTBYIOMNIUX YCJIOBHAX, 1OKa He IpeqowKeHo. IIpumenenue paHo- 
AKTHBHBIX H3OTONOB JWJIA STHX Wesel (*) MOMOMKUTEIbHBIX PC3YJbTATOB He Jauo. 
XUMHYeECKHH aHaJIHu3 NOPOWKOOOpasHOH cMeCH C TIPHMeHeHWeM PacTBOpHTeA 
IIpHBeeT K HEMPaBHJIbHbIM TIpeCTAaBJICHHAM O KOHTAKTAX. 

B nacTosmel paOoTe Ha OCHOBe H3YYCHHA U3JIaraeMbIM HWKe METOJOM psa 
PeTePOreHHbIX XMMHYECKHUX PeakKUHH SKCHeCPHMeHTaIbHO MOKAa3aHO, YTO MIpH 
pacTHpaHHu WIM MpeccOBaHHH NOPOMIKOOOpa3HbIxX TBePALIX Tel OOpasyeTcaA 
KOHTAKT, JOCTATOUHHIN JIA MpOTeKAaHHA XHMHYCCKUX PeaKUHH, a CEMOBATEJIbHO, 
WM KaTaJIMTHYeCKOPO JeEHCTBHA TBEpOro UpOLyKTa, ecJM CamMoyckKopeHue peakiHH 
uM OOycuoBeHO. [louyueHHble HAMH C MNOMOLIbIO STOTO METONLa Pe3YJIbTATHI 1103- 
BOJIAIOT CeaTb PA], BaXKHbIX BbIBOJOB, HMEIOINMX S3HAYeHHA JIA MOHAMAHHMA 
M€XaHH3Ma IIpoTeKaHHaA TBepsodasHErx peakuHh. B ocHoBe mpesaraemoro 
MeTOjla JIe*KAaT TAKHE Pe€aKIHH, KOTOPLI€ NPHBOAAT K OOpas0BaHHiO TIpOLYKTOB 
MeHee YCTOHYMBHIX MH PasJaratoljUXxcA C BbIeIeHHeM Taso00OpasHBIX MPOLYKTOB 
mp Oojlee HH3KHX TemMepaTypax, 4eM HCXOHBIEC BeMLeCTBA. 

Hamu nopo6no u3yyena peakiMA B TBeEpAbIx cpasax Mexy cysbtbaToM Ce- 
peOpa u cyibdutom HaTpua. O6e coum B Teuenne 6 ac. HarpeBasucb B BakyyMe 
mp 200° qua ylaleHua ajicopOupoBaHHbIx ra30B u Baaru. Ileppaa comb msa- 
BUTCH O€3 pasoxwKeHuA pH 652°, Bropax — pa3smaraetca Mpu Gomee BEICOKON 
Temnepatype. IIpu nogqxoqsauMx ycuIOBMAX yKa3aHHble COJIM BCTYNaloT B peak- 
IM10, B pesyJIbTaTe Yero OOpasyloTca CybaT HATPUA MH CyMbcUuT cepeOpa, KOTO- 
PbIM, KaK HaMM MoKa3aHo (*), pagmaraetca B OOsacTH Temnepatyp 160—200° 
c OOpasoBanuvem cepe6pa, cybiata cepe6pa u SOe. O nporekanuu peakuun 
mexly AgeSO, u Na2SOs 4 O6pa30BaHuM KOHTAKTa MExKLy TBEPAbIMM YacTHaMH 
yKa3aHHbIX COJI€EH MOXKHO CYJHTb MO H3MeHEHMIO JaBJIeHHA B BaKyyMHOH ycTa- 
HoBke. ITIpnroropsjienuyio 6e3 pacTupanua HIM MpeccoBaHuA CMecb cove Harpe- 
BaJIH B BAKYYMHOM ycTaHoBkKe B Teyenne 4 yac. upu 190°. Brigenenusa raza pu 
3TOM He HaOsmofaocb. Ilo-BuyuMomy, B 9TOM csy4ae He OOecreunBavICA JocTa- 
TOUHEIK AIA MpOTeKaHHA peaKUMH KOHTAKT MexKJYy KpucTasmamu. OnHako cMecb, 
UpeABapHTesIbHO pacTepTaa B dapdopoBok cTyike B TeueHHe 2 MHH., pa3vla- 
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yaeTca B BakyyMempu 190°Ha 17,5% ,cuHTad 0 KOJIMYeCTBY BCTYNMBIIerO B pcak- 
quulo cysbbata cepeOpa. CnpeccoBaHHad B TaOleTKy HepactepTaAd CMCCb cyspcpata 
_ cepeOpa c cyIb*pHTOM HaTpHA passaraeTcsA NP 190° na 88% c BbIfeeHHeM JBY- 
OKHCH Cepbl. ITO yKasbiBaeT, YTO IPH pacTHpaHMH HIM MpeccoBaHH CMecH TIPH 
KOMHAaTHOM TemnepaType OGecrewHBaeTCA XOPOIWMH KOHTAKT MexK]y €€ KOMIIO- 
HeHTaMM, IIPHBOAAWMH K OCOMeHHOM peakiHn 


AgeSOg + NagSOs = AgeSOs a. Na2SQOyq.- (1) 


Tipu mocaexyrouem HarpeBaHHn cylbduT cepeOpa passaraetcaA Ha MeTAVJIJIN- 
‘yeckoe cepeOpo, cyibdaT cepeOpa H ABYOKNCb Cepbl 
2AgoSOs = 2Ag -}+- AgeSOz + SO2- (2) 


| Kak BugHo u3 puc. 1,c yBeM4YeHHeM BpeMeHM pacTHpaHUA KOMMYECTBO BCTY- 
_ muBulero No peakunH (1) BemjecTBa 3HauNTesIbHO BospactaeT. B padotax ae 


06 
QS 
44 
4 | 03 
S) 
02 
On 
A 2 a 1 =i i va op 2 qi one 1 pee 
be 30 40 50 60 70muK 0 10 20 30 40 5O 60 70 80 30muH 
aa ag Se 
> Puc. 1. 3aBucuMocTb Jon BCTYTMB- Puc. 2. 3aBHCHMOCTb JOJIH passOMKUBWEFOCA Be- 
wero B peakiwio cysibdata cepeopa ULeCTBAOT MpOAOKUTEBHOCTH HarpeBaHHAa CMe- 
OT MpOMOMHKUTENbHOCTH HarpeBanuA ceft: 1, 2 — cyapdbata cepeOpa c oKCamaTOM Ka- 
npu 190° uw pacrupanua: J—2 MUH., gus pu 190°; 3, 4 —cypdata HuKeJA C OKCa- 
9—5 muu., d—10 muH., 4 —oOpasell, ylaToM Kalua mpu 305°; 5, 6 — cyapata cepeo- 
peccoBaHHblit Ges -pacTHpaHHs pa c Kap6onatom HaTpusi mpH 190°; 7, S—OKHCH 


KANIbILA C CybtpaTom cepe6pa npH 320°; J, 3, 

5, 7 — MpesBapHTesbHO pactepTble; 2,4, 6, 8— 

cipeccoBaHHble 6e3 pacTHpaHHA (KpuBbie 5— 
8 cmeuleHb! BBepx Ha 0,3) 


Ri 

[ 6blo ToKasaHo, 4TO MpH NsacTHyecKoOh AePopMallHH MOHOKPHCTAJLIOB NaCl 
'u AgJ pesko BospacTaeT HX 3JIEKTPONPOBOAHOCTh, CBASAHHAaA C OOpasoBaHHeM 
_ OOaBOUHEIX jleeKTOB B pelleTKe Ha rpaHulax 6NIOKOB UAH BOSH AUCIOKaLAn 
b (7-®). Tlo-BuquMoMy, Takue JedopMallun AOKHbI NPHBOANTS K YBeJIHYEHHIO KO- 
' sbpunventos Aud@py3HH WOHOB KpHCTailia, NOBBILMeHHIO PeaKUHOHHOH cmoco6- 
| “HOCTH TBEPAbIX COueH H HHTCHCHBHOMY MpoTeKaHulo OOMe€HHOH peakKUHH MexY 
_ BelleCTBaMM B TBEPAOM COCTOAHUM Mp HHSKUX TemlepaTypax. Yaasenve MyTemM 
| passoxKeHHA OLHOTO U3 NpOLYKTOB OOMCHHOH peaKUHH SHAYNTEJIbHO yBeJIMYMBACT 

|| ee CKOpoctTh. 
7 V3 onbiTos, B KOTOPbIX IpeLBapHTebHOe pacTHpaHHe MPOBOLMJOCh 10 MuH., 
‘| BuHO, UTO Taka CMeCb pasviaraeTcaA Ha 78%, a clipeccoBaHHad 6e3 pacTupaHuA 
passiaraetca Ha 88%. M13 ypaBnenua (2) BEITeKaeT, UTO IPH TEPMHYECKOM Pas- 
| momenuu cybcuTa cepeOpa TeopeTHYeCKH BbINeIACTCA B ra3s0Bylo asy TOJIbKO 
nosoBuna cepbl. Bropas 2%e NOJIOBNHA OCTAeTCA B TBeEpAOl (base B Buse cybpara 
“cepe6pa. Orcioya culexyeT, TO axe MPH NOMHOM nepexoye cybcpara cepeOpa 
B CyJb@uT cepeOpa pH MpeABapHTebHOM pacTHpaHHH, KOJIMYeECTBO CEPbI B BbI- 
JleMBIeMCA Fase He JOJ2KHO ObIO MpeBbilaTb 50% comep2KaHHsA ee B HCXOJHOM 
cypate cepeOpa. Ha onpite xe moulyyaerca 3HAYHTeIbHO OoubWe. CileqoBa- 
TeJIbHO, pH TemnepaType pa3/O%KeHHA MPOHCXOAHT HE TOJIbKO TepMHUeCKOe 
pasioweHve OOpasoBaBleroca IIpH pacTHpaHun cyibduTa cepeOpa, HO U Mpo- 
‘TeKaeT OOMeHHAA peakIlHA B TBEPOM COCTOAHHM MCKAY cysbdatom cepedpa H 
cymbdutom HaTpua, PasoweHHe MpoTeKaeT C cCaMOyCKOpeHHeM HM OMMCHIBACTCA 
ypaBHenvem a = | — ek” [Ip usmenenuu a oT 0 Jo 0,4 peakuna mpoTekaer 
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B KHHeETHYCCKOH OOACTH C NOKa3saTeJIeM CTeNeHH 24 HM STOT MEPHON, BEPOATHO, 
COOTBETCTBYeT pa3J1OXKEHHIO cysIbputTa cepeOpa, OOpasoBaHHoro Mpu mpeyBa- 
puTesIbHOH OOpaborKe cmecu. IIpu a >0,7 4 Wo KOHILa pasOxKeHHA IPH 3a.aHHON 
TemnepaType mpouecc mpoTeKaeT B AudpysHoHHON OO/acTH C NoKa3saTewiem CTe- 
neHH 1 OKOJIO 0,4 H CKOPOCTb OMpesesIAeTCA CKOPOCTHIO AUpy3un. QHepruA ak- 
THBaUMH peakIHH, MmpoTeKaroueH B AM@py3HoHHOH oOacTH, BbIYHCIeHa U3 
TemMepaTypHOH 3aBHCHMOCTH KOHCTaHTbl CKOpOCTH peaKIMH UH COCTABJIAeT 
25,4 KKaJl/MOJIb, UTO 3HAYHTEJIBHO HWKe SHEP AKTHBAWHH TeEpMHYeCKOLO pa3- 
JIOKEHUA UNCTOFO CybpuTa cepebpa (*). Bo3MoxxHO, B 9TOM CJly¥ae MOJy yaronynii- 
CA B pesysbTaTe ZMppby3uu WOHORB CyJ_puT cepeOpa He ycreBaeT OOpas0BaTb 
HOBOH CTAOWJIbHOH ba3bl H pasJiaraeTCA S3HaA4HTebHO Jlerue, YEM KPHCTAJVJIM- | 
yecKHH CyJIb(puT cepeopa. 

Jia MpoBepKH MOJYYeHHBIX Pe3yJIbTATOB HAMM ObIIM MCCeLOBaHbI OMOdJI- 
HUTeIbHO peakIMH B CMeCaAX CysIbtpaTa cepeOpa c KapOOHATOM HaTpHA, CybipaTa 
cepeOpa c OKcalaTOM KaJINA, CyJIb(paTa HUKeJIA C OKCaaTOM KaJIMA WM OKHMCH 
KaJIbILHA C CyJIbcbaTOM cepeOpa. Bo Bcex 9THX CHCTeMaxX IIPH pacTHpaHHu WJM 
mipeccOBaHHN 6e3 MpesBapuTebHOrO pacTHpaHuA ObecreunBasIcA JOCTATOUHbIM 
KOHTAKT JIA MpOTeKaHHA Ip KOMHATHOM TeMMepaType OOMeHHOM XHMMUeCKOM 
peakuuu. Peakyua pasnomeHun uM OOMeH NyTeM Audby3Hu MOHOB HaG lO LaHCb 
B TeX OOACTAX TeMMepaTyp, B KOTOPbIX OJHH U3 OOpasylOlNXxcA B pesyJIbTAaTe 
OOMe€HHOM peaKIHH KOMMOHEHTOB OKa3bIBaeTCH HeEYCTOHYMBEIM HM pasJaraeTca. 
TaKaMu IpoOyKTaMu B Hallux onbiTax aBamioTcaA AgeSOs, AgeCOs, AgeC2O,, 
NiC2O,4 u AgeO, KoTopble pa3maraloTcA C 3aM€THOH CKOPOCTbIO COOTBETCTBEH- 
HO lip Temnepatypax 160 (°), 110 (1°), 105 (4), 270 (7), 300° ('%) u Tem caMbIM 
3HAYHMTEJIbHO YCKOPAIOT OOMeHHYIO peakIHI0, nporercioue nyTem Wupdy3un 
MOHOB B TBepybIX (asax. 

HaOrojaemoe B HEKOTOPBIX ClyyanX YCKOPpeHHe XMMMYeCKOH peak MpH 
Mpe€IBapuTesIbHOM paCTHpaHHH WAH WpeccOBaHHH MCXOAHOTO BeLllecTBa C NO- 
CTOPOHHHMH BeLLeCTBAMH MOKET ObITb OOyCJIOBMeHO B CBeTe H3JIOKeHHOFO He 
KaTaJIHTHUeCCKMM UX JleHcTBHeM, a nmpoTekaHueM OOMeHHOM peakuu c OOpa3z0Ba- 
HHeM BeLeCTB TEPMHYECKH MeHee YCTOMYHBHIX, KOTOPble pa3gwiaraioTca c OoubueH 
ckopocTbio. OtcyTcTBHe »%Ke YCKOPeHHA TepMHMYeCKOrO pa3JIOKeHHA TBePAbIX 
BEILECTB PaCTePTbIX HJIH CIIpeCCOBaHHbIX C BHeCeHHbIM TBePp{bIM IIpOyKTOM 
He ABJIACTCA Pe3yJIbTATOM, KaK 9TO HEKOTOPbIe€ CUHTAIOT, MWIOXOrO KOHTaKTa 
MexK]Ly STHMHM BeleCTBaMH. 


Beslopycckuli TocyapcTBeHHblii yHHBepCHTeT Tlocryn“s1o 
uM. B. HM. Jlenuna W5 IV 1961 
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Jloxnagn AkawemMunu Hayk cCCcCcP 
1961. Tom 139, Ne 3 


PH3HYECKAA XHMHf 


WM. A. MOAAYBHbIM, C. B. ABEPbAHOB u JI. A. ABEPbAHOBA 


, O MPHPORE HW NPOYUHOCTH NOMEPEYHbIX CBA3EH 
I B PAXWALLHOHHDbIX BYJIKAHH3ATAX NOJIMCHJIOKCAHOBbIX 
: KAY4YKOB 


(II pedcmaeaeno axademuxom C. C. Medeecdecoim 15 II 1961) 


| Tlpu u3yyenun paquanMonHol ByYKaHH3alMM MOJIMAMMeTHICHOKCAHOBOTO 
ayuyka (CKT) Hamu copMmecTHO c ApyrumMu aBTopaMu 6blvlIa MOKa3aHa BO3MOxX- 
(OCTb MOJYYeHHA Pe3HH C MOBbILMeHHOM TepMOCTOHKOCTHIO (1). Tlo3qHee Hamu 
pO YCTAHOB/eHO, 4TO ene Oovlee TepMOCTOHKue ByIKaHHSAaTbI MOTYT ObITb 
OUIYYEHLI MPH pallMalMOHHOH BYJIKaHH3allHH MOJMMeTHJBHHHJICHMOKCAHOBOTO 
ayuyka (CKTB), coyep»xamero OKOJIO 0,1% BuHMbHEIX rpynm (°). [pa stom 
\KagaslOCb, UTO TEPMOCTOMKOCTE paMallMOHHBIX BYJIKAHH3aTOB NOJMCHJOKCa- 
HOBLIX KAY4YKOB MOXET ObITh CYIECTBEHHO MOBDINeHAa MyTeM MpeABaPpUTe/IbHOTO 
(BBEeHHA B P€3HHOBbIe CMeCH, CofepxKalllMe PasJIMYHbIC THI! «6eIOH CarxKH» 
(aByokucu KPeMHUA), ROOABOK COeAHHEHHM MeTAJIOB TepeMeHHOH BaJieHT- 
HOCTH. Kak culelyeT 13 NpHBeeHHbIX B Ta6. 1 aHHbIX, YKa3aHHBble BbILUe BYJI- 
f Ta6auna 1 


‘@nanKo-Mexanuueckne nokagaTeiu y-ByAKaHHsaToB KayyyKoB CKT u CKTB nocsie crapeHna 
% fe IipH BbICOKHX TeMieparypax 


CKT, o6p. Ne 1 CKTB, o6p. Ne 4 CKTB, o6p. Ne 2 
Tosa 14,5 Mr Tiosa 7,4—10,2 Mr Tosa 7,4—10, 2 Mr 
: a | 6 | 6 a | 6 | 6 a | 6 | 6 
} 
Mick onmiie 41 195 0 o4 340 8 44 550 i) 
300° 10 cyr. BN 460 0) 42, 320 2 38 360 it 
iy 30 cyt. 38 80 2 29 210 0) 36 150 8 
‘ 40 cyr. 26 75 4 — —_ _- ue 140 6 
#00° 1,3 CYT. 39 AS 2, 47 340 0 35) 270 42 
j 8 cyT 3t 50 2 36 130 7 = — — 
} 40 cyt. — — — 30 70 26 — — — 
350° 8 yac. 26 100 2 25 200 44 — — —— 
: 12 aac. 22 50 0 Zs 80 4 27 195 Ay 
§ 24 yac. = —— = 29 110 0 
370° 4—1,5 uac 17 460 7) 20 475 18 
; 2,9 4ac —_ — — 16 400 1? Ae 260 24 
380° 0,5 4ac. oo = = 15 110 12 
| 4 uac — ~— — 26 50 3 41 60 0 


| pumesannze.B ra6u.1, 2 u 3: @— NpOdHOCTh Ha PaspbiB B KI /cm?, 6 — OTHOCHTeEJIbHOe YAINHE- 
mre B MpolweHtax, 6 — OcTaTOUHOe yAVINHeHMe B MpOWenTax. 


] 

‘KAHU3ATHI MO TEPMOCTOHKOCTH CYMIECTBEHHO NPeBOCXOAAT OOBITHbIe NepCKUCHDIC. 
OTO pasMGHe B TEPMOCTOMKOCTH CTOJIb BEKO, YTO OHO, ECTECTBCHHO, He MO- 
i OLITh OObACHCHO TOAbKO MIPHCYTCTBHEM OCTaTKOB KaTau3aTOpa B PesHax 
Ip TepeKHCHOH BYJIKAHH3allMH, HO CBASAHO C OCOGeHHOCTAMH: CTPOCHHA BYJI- 
| KAHM3aIMOHHOM CeTKM paNaNHOHHBIX BYJIKAHH3AaTOB. 

| -°B Hactosmee Bpems, 10-BHAMMOMY, CJleyeT CUHTAaTh yCTaHOBJCHHBIM, 4TO 
OTAMYHe OT TepeKHCHBIX BYIKaHH3aTOB MOJIMAMMETHJICHJIOKCAHOB, Ais 


OTOPbIX xXapakTepHO HaJiMuHe TvIaBHbIM O6pa3om onepeyHbIX CBA3eH 
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si CH sic u Ssi SiC, ocHopHbin THMOM NOMepeyHbIX CBaA3eH B palMaln- 
OHHbIX BYJIKAHH3aTAaX ABJIACTCA si —CHy—CH»SiK, oOpa3yroulavcaA 3a CueT pe- 


ve 


KOMOHHAIHH CBOOOMHEIX paHKaJIOB Ssi—CHs, STO pasMune clocoOcTByeT 


MOBLIMCHHIO TEPMOCTOMKOCTH PalHalMOHHbIX BYJIKaHW3aTOB Kak NO MpHuHHe 
GoubueH Mpounoctn cBA3u C — C mo cpaBuHeunio c Si — C u Si — Si (cootsert- 
cTBeHHo 62,8, 57,6 u 42,5 KKasI), Tak HM H3-3a4 BOSMOXKHOCTH OOpPasoBaHHs B pe- 
3MHaX IPH BbICOKUX TeMMepaTypaxX HeKOTOPOrO KOJIMYeCTBA JBOHHBIX CBA3eH 
MO peakItHH: 
ssi CH, — CHa sic ~Ssi — CH = CH — sik, 

He IPHBOAMMeH K paspbIBy NOMepeuHOH CBASH MU NpeLOTBpamaromleH WecTpyKWMO 
paWalHOHHbIX BYJIKaHH3aTOB IIPH BbICOKHX TemmepaTypax. 

IIpu pyikKaHwgauun Kaysyka CKTB nog JelicTBuem H3JlyYeHHA BOSMOKHO 


oOpa3s0BaHHe HeEKOTOPOrO KOJINYeCTBA CBA3eH S si — CH, — CHe — CH, — Si g 


mo peakiHH: 


Nee wi. ees ema 
Si — — CH, +-CH, —Si-— — Si — CH — CH, — CH2 — Si —* 
y CH = CH. -5 a Sit ye - Ke 


Tlostomy jiJId YKa3aHHbIX BYJIKAHH3aTOB OOpasOBaHHe ABOHHOM CBA3H MO MIpH- 
BeJeHHOM BbINe CXeMe ABJIAeETCA GOee BEPOATHBIM, YM, NO-BHAMMOMY, HM OOyc- 
JOBIUBaeTCA OObIUIaA TEPMOCTOHKOCTh PajHalHOHHbIX ByJIKaHH3aTOB CKTB. 

VntepecHO OTMETHTb, 4TO HasHuNe B MepeKHCHbIX BYJIKAHM3aTaX 


ee 


CKTB  u3BecTHoro KOJIMUeCTBAa cBa3eH > Si =CH, = CH Si < H 


> si CH, — CHz — CH si C O6ycJIOBJIHMBaeT UX OoOIee BLICOKyIO TepMO- 
CTOHKOCTb 110 CpaBHeHHIO C COOTBETCTBYIONIMMH BYJIKaHH3aTaMH KayyyKa CKT. 


B ONpeTeJICHHbIX YCJIOBHAX PpafWalMOHHO-XHMHYGCCKHM Me€TOJIOM MOET 


ObITh JLOCTHTHYTO TosyueHve ByMKaHU3aTOB, OONaLarolulux Ooee perysAPHBIM | 


CTPpOCHHEM By IJKaHH3aluoHHou ceTKH TO CpaBHEHHtO C TepeCKHCHbIMH. OTuM, B 
YaCTHOCTH, OObACHHETCA OTMe4eHHAA 


TaOauma 2 BbIMe BOSMOXKHOCTh MOJyYeHHA BBI- 

TIpounocruple cBolicTBa Y- M MepeKMCHBIX COKOTEPMOCTOMKUX BYJIKaHH3aTOB Ha 
ByJIKaHu3saToB CKT mp pa3qHu4HbIx OCHOBe NOJINCHJIOKCAHOB: BBeweHHe O- 
Temflepaty pax 6aBOK COe@IMHEHHH MeTaJIOB MepemMeH- 


HOH BaJIeHTHOCTH, MOryUWIHX ABJIATbCA 


Tipu 150° Ilpu 200° 
O6pasen WeHTpaMH BTOPHUHOTO 9dJIeKTpOHHOTO 
a|o|elal[o la H3JIyYYeHHA, CMOCOOcTByeT COpa3s0BaHHIo 
CeTOK BYJIKaHH3aTOB C MCHbINHM KOJIH- 
Crangaptupili nepe- YECTBOM Jle:peKTOB H COOTBETCTBEHHO M0- 
KUCHBIt 12/195} 0 | 10)140; 0 smty4eHHIo Oomee BbEICOKOTepMOCTOHKUX 
Nae ee se ooa, 0 «© PesuH. Tlostomy nosyuennbie Ham 
No A 43113010 | —.|_|_.  PaWWalHOHHbIe ByIKaHv3aTbI TMOsMCHI- 


OKCaHOB OO6aaioT H Oosee BbICOKO 

TemlepaTypoOcToHKOcTbio (cM. Ta6u. 2). 

/laHHble HacTOsero uccMeLOBAHUA NOKa3bIBAIOT BO3MO2XKHOCTH nowy 4e- 
HUA OCOOO BbICOKOTePMOCTONKUX BYJKaHH3aTOB Ha OCHOBe MOJIMCHAOKCAHOBBIX 
Kay4YKOB H MOSBOMAIOT CUEaTb 3aKJOUCHHE, UTO NeliCTBUTeMbHAA I POUHOCTh CBa= 
sa Si—C B Takux ByjKaHM3aTax 3HayNTeAbHO Bbie, YM STO cyIe,yeT 
O*KNTATh Ha OCHOBAHHM aHHBIX 110 SHeprHu paspbiBa stor cBA3H (57,6 KKam). 
YkasaHHoe OOcTOATeMLCTBO, OYeBHHO, CBA3AHO C BbICOKHM Me2KMOJIeKYJAp- 
HBIM B3aHMOCMCTBHeM KaK B CaMOM NOJIMMepe, TaK H MexK/Ly TOMMMepOM HM Ha- 
ea SHAYHTCIbHO BOSpaCTaIOINHM B pe3yAbTaTe BOSMelicTBHA M3iy- 

A. 
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F. EctecTBeHHO ObIJIO TpeANOMOKUTS BO3MO2K HOCTb JlaJibHeHINero NOBbDIMe HHA 
JelicTBUTe/IbHOH MpOuHocTH CBA3SH B BY JIKAaHH3allHOHHOH ceTKe MOJUCHIOKCAa- 
HOB MH, COOTBETCTBEHHO, TepMOCTOHKOCTH NyTeM BBeACHHA B COCTAB peSHHOBbIX 
emeceli BelIleCcTB, cnoco6cTBYIOWlHX OOpas0BaHHIO HOBbIX MPOUHbIXx momepeu HbIXx 
eBAseH, WH «lIPHBHTbIX» weneH, YBeJIMYMBaIOulNx M@XKMOJICKYJIAPHOe B3AHMO- 
gelictBne. J[elicTBHTeJIbHO, BBeCHHe B pe3HHOBble CMeCH raJloreHHPOBaHHbIx 
TIOJHMepOB IIPHBOAHT K JaJIbHeHWeMYy MOBBbILIeCHHIO TEPMOCTOHKOCTH MOJIMCHI- 
oKcanos. CootTneTcTByioniue AaHHble TIPHBeEeHbI B TAO. oO. 
” 
7 TaOauua 3 
CroiikocTb K TellOBOMy CTapeHHlO Y-BY/IKAHH3aTOB KayuyKa CKTB, cogep2Kallux 
«Oesylo cay» MW 1oOaBKH radoreHHpoBanHoro nouumepa upH 330° 
(o6syueHHe B BakyyMe, 03a 5,6 Mr) 


Tena. : a ; j Tena. : 
; TanoreHupoBaH- nas are Pitas Fire a ar | 
t Hb MOMMMeD 
a ail Vailare ao uy 4 a| 6 |e a |ole 
h 
h 20 40| 190 | 2 |41| 170 | 2 |36| 460 | 2 ey 
é 3) 68| 180 | 4167} 130 | 6 |54| 130 5 67 |65| 4 
a 


4 


| CxofHbIe pes yJIbTaTbI Ob NOJIYYeHbI IPH MpoBeyeHun pawualvoHHOH BYV- 
KaHM3AalMH B BaKYYME, T. €. B YCIOBHAX, NpeMOTBP allalonlx oOpa30BaHHe CJla- 


“Obix MOMepeyHLIx CBsAseH C YUACTHEM KUCOPORa Tud —=6 =O —— Or C—. 
| 


_ [ipupeyenuple pesyJbTaTbl TAKUM o6pa30M MOSBOJIMM BbIABUTb xapakTep 
“BIIMAHHA MPHpOLb! NOMePedHbIx CBA3ell, HX HCTHHHOM MpOuHOCTH M peryJAp- 
-HOCTH CTpoeHHs BYJIKaHH3alHOHHOH CeTKM Ha TEPMOCTOHKOCTh BYJIKAaHU3aTOB 
Ha OCHOBe MOJIMCHJIOKCaHOBbIX KaydYyKOB. 


Bcecoro3Hbllt Hay 4HO-HCCJIeOBaTeIbCKHH MHCTHTYT Tlocrynuo 
CHHTeTHuecKOorOo Kay¥yKa 8 II 1961 
um. C. B. Jle6exeBa ; 
; ILMTHMPOBAHHAA JIMTEPATYPA 
y 
1YW. dA, Moxznyount, B.H. Kapues,C. B. Aspeppauos, 10. B. Tpexr- 


xe, JI. A. ApepbxHoOBa,B.®. EBROKUMOB, Kaytyk H peshHa, 19, Ne 9, 5 (1960). 
eu. A. Tlozagyouut,C. B. Apepbanos, Te3. mokm. Ha II] Bcecoio3H. Copel. M0 


pajwaumonnod xumun, 10—14 oxTs6pa 1960 r. 
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Jloxxnagn Akagemun Htayrx CCCP 
1961. Tom 139, Ne 3° 


PH3HYECKAAH XHMH 


Axanemuk Buxt. MW. CIHUbBIH u H. E. 3AMAKOB 


BJIMAHHE PAXRWVOAKTHBHOCTH MOJIMBAEHOBOTO AHPHAPHAA 
HA CKOPOCTb EFO HCHAPEHUA 


B nocsequne roibl MOABHJICH PA UCCMEMOBAHUH, MOCBANCHHbIX BO3AeCHCTBHIO 
paqHOaKTUBHOLO U3JIYYeHHA TBEPbIX TeJI Ha MpOTeKaroulHe C UX yUacTHeM reTe- 
poreHubie (UsHKO-xuMuYeCKHe Mpoueccnl (*~*). B wacTHOCTH, OTMe4eHO BJIMAHHE! 
pay[WOakTUBHOCTH TBEpLOH (basbl HA KHHETHKY PaCTBOPeHHA H BEJMYHHY PacTBO- 
PUMOCTH He€KOTOPbIX MaJlO PacTBOPHMBIX BemecTB (1°17), B qaHHo# pa6oTe 
H3yYeHa CKOPOCTh NcHapeHHsA NpenapaToB MOJMOMeEHOBOFO aHruspHsa, comepxa- 
IHX pa3sJIMUHbIe KOJIMYeCTBA pamvoakTuBHoro u30Toma Mo*® (Ti, = 
=68,3 vaca). Tocnequuii ucnyckaeT B-uacTHubI BEICOKOH SHeEpruH, Eyane = 
=1,23 Mop (85%). 

O6pasubI MOMMOAeHOBOrO AHTHApPHa C BEMMYHHAMM Y]eJIbHOM palMoaKTHB- 
HocTH oT 1,0 qo 28,0 MCu/r ObiIM Nowy4eHbl B CTPOTO OMMHAKOBbIX yCJIOBUAX. 
Cmecb paCCUHTaHHBIX KOJIMYeCTB HCXOMHOTO BbICOKOaKTHBHOrO Mpenapata 
HepawuoakTuBuHoro MoQOs nepeBosnsacb JelicTBuem NH,OH B MonmnOgaT am- 
MOHHA, PacTBOp KOTOPOrO BLINapHBaJIcA WH CyXOH OCTATOK MpoKkaJMBaJIcA pH 
OOaBJICHHH MasbIX KONMYECTB AZ0THOM KHCJIOTH JIA NpeqOTBpalleHuA BOCcTa- 
HOBJICHHA WIe€CTHBaJIeHTHOTO MOsHOQeHa amMuakom. . IlonyyenHpit MoOs 
CMELINBaJICA C HEOOMbIUHMU WOOaBKamMu Nbe2Os u ZrOe u AA OUNCTKH OT payHno- 
XMMHYeCKUX puMecel BOsroHasica pH 850° B cma6om Toke Bospyxa. Jia usyye- 
HUA CKOPOCTH HCNapeHHA MCHOMb3OBaHCh NpelapaTb!l MOMMOLeHOBOTO aHrHApH- 
wa c pasmepom yvacTun 0,25—0,5 MM, NowyyeHHbIe MpH WpocenBaHHH yepes 
COOTBETCTBYyoOlHe CHTa. AHaJIOrHUHbIM MyTeM TOTOBHJIHCh OOpa3sybl HepayMoak- 
THBHOrO McOs. 

IIpu6op Aaa u3syseHua ckopocTu ucnapenua (pwc. 1) npexcTaBaaeT cobow 
BEPTHKAJIbHO paCciOJOKeHHyIO KBapweBylo TpyOKy /, MMeroONLlyIo MocepesquHe 
BHYTpeHHUH wud 2, B KOTOPLIN BCTABJIA€TCA KBAPUEBbIN THTeIb CelKabHOH 
KOHCTpykuHH 3. CBepxy TpyOKa OKaH4HBaeTCA TePMeETHYECKM 3aKPbIBAIOULMMCA 
Oe€PHJNIHEBLIM OKOMKOM 4, HCMOJIbSyeMbIM [JIA BHEIMHero COIy4eHHA Mpenapata 
MoOs 91e€KTpOHaMH B OTICbHIX ONbITAX BO BPeMA SKCIEPHMEHTA, a TAKXKe LIA 
nmoMelleHua B TpyOKky / H BbIHHMaHHA M3 Hee paCouero Turia. COoky 
K BepXHei YaCTH peakKIMOHHOH TpyOKH Mpunasua TpyOKa 5 Asia NOLBOAa BOsLyxa 
B IpHOop. CHusy peakitMOHHOM TpyOku MMeeTCA BBO 6 WIA TepMonapHl 7, Noy- 
xoqsileH m0, fHO Turis. PeakywnoHHad TpyO6Ka OKaHYHBaeTCH BHU3y 
JOBYIIKOH Is TNapoB 8, OxsaxKaeMOl C MOMOLIbIO KHAKOrO azota. KBapueBbiit 
THreIb 3 TpelcTaBaeT CCOOM WHIHHAP, Mepexo2AlHH B CBOeH HHKHeH YacTH 
B yceueHHbIH KoHyc.’ Ha konyce c BHeLIHeH CTOPOHBI HMeeTCA WIM, KOTOPbIM 
THPeJIb 3akpellAeTCA B P€aKIMOHHOH KBapueBou TpyOKe. J[HO THraA WpezcTaB- 
Jis€T COOOH KPyNHONOpHcTHIH KBapweBbId duabTp. PeakuHOHHaA KBapneBad 
TpyOKa nomemlaeTca B SleKTponeub 9. 

MetTo 4 kK a 2kKcnepuMenta Obiia cnemyroulen. Hapecka npenapata MowmH6- 
J€HOBOTO aHruypHya BeMYHHOH NopsgzKa 300 mr paBHOMepHO Hacbillalacb Ha [HO 
THIIA, KOTOPHIM MOMelasicA B peakIHOHHy!o TpyOKy. IIpu temnepatype 700°, 
NOM epxXUBAeMCH TepMOperyJATOPOM Cc TOMHOCTHIO ++ 2°, yepes cnOH NopomKa 
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Tadmuna ft 


Cxopoctb ucnapenua MoOs B 3aBMCHMOCTH OT YfebHOli paqwoakTHBHOCTH TpenapaToB 


Ne Se at Koay, ucnapuBm. mune Ne  eantiness Komuy. HcnapuBl aems: 
npena- Perea 3a 2 uaca MoO, eae a mpena- ee eer | 3a 2 vaca MoO, ; ae me 
pata MCu/r (cpeaH.), P cpeaH.,% pata mCu/r (cpeaH.), T cpenH.,% 

1 Heakx- 0,41240 5,0 7 5,0 0,1148 3,5 

THBHBIM 8 3G) 0,1458 5,0 

vi 1,0 0, 1240 6,0 9 8,4 0,1514 a) 

3 2,0 0,1240 De. 10 10,0 On Tb 56 4,5 

4 230 Oxa ane 6,0 Ad 14,0 0,1600 a0, 

5 3/0 0, 41184 De) AP, 20,0 OF 1623 6,0 

6 4,0 O25 5 0) 13 28,0 0,1669 6,0 


MoOs mponyckanca TOK cyxoro Bosfyxa Co cKOpocTHIo 8 Ma/MuH.Uepes Kaxk Able 
/ 15 MMH. Turesb BbIHHMaJICA H3 TPpyOKH, OXWaxKTaICA HW BSBEIIMBAJICH. 

| PesyaAbTaATH MpoBeseHHbIX 9KCIEPHMECHTOB MpeACTaBJIeHbl Ha PHC. ye 
Bee JaHHbie NOyueHbI H3 HECKOMDKUX MapasiedbubIx onbiToB. [is mpenapa- 
“TOB C OfMHAKOBOM yMleJIbHOM PaqMOaKTHBHOCTbIO CKOPOCTb UCiHapeHuA MoOs 
ABNACTCA BEMMYHHOL WpakTHYeCKH NOCTOAHHOH. Ona u3sMeHAeTCA B 3ABHCHMOCTH 
OT YpOBHA pawHoakTHBHOCTH H B pase cAHyuaeB 
‘cylllecTBeHHO OTAMUAeTCA OT CKOPOCTH ucTape- 
HHA HepaqMoakTuBHoro OOpasia. 

_ Ha pace. 3uB Ta6n. | npuBeseHb! TaHHble, 
 noKaspiBaronie 3aBucHMCCTb KOsMUeCTBa ucTIa- 
puButeroca 3a 2 vaca MoOs oT yAeubHON pauo- 
| aKTHBHOCTH M3yeHHBIX Mpemapatos. Moxuo 3a- 
| KJIOUNTb, YTO IPH BeMMGNHE yebHOH paqnoak- 


x 

; TuBHOcTH 70 2,5—3 mCu/r o6pasibt MoOs ume- 
_ OT CKOpocTb HcapeHusA, OMHAKOBY10 C HepanHo- 
_aKTMBHBIM Tpenapatom. B camyyae yelbHon 
_ pagmoaKtTuBuocrTu oT 2,5 fo 4 MCu/r HaOmromaetT- 
CH HeKOTOpOe NOHMKeHHE CKOPOCTH HcHapeHHA. 
B unteppase Bemm4uH pajMoaKTuBHocTn oT 4 Jo 
9mCu/r mpoucxognT GbicTpoe HapacTaHHe CKO- 
_ pocTu ucnapenus, 3aMesmsiouleecs pH LabHeH- 
_WleM yBeIM¥eHHH yeIbHOH paMOaKTHBHCCTH. 

Ene I]. a M. Kropu (1%) o6napyxusM BO3HUK- 
HOBeHHe SJIeEKTPHYeCKUX 3apANOB Ha MOBEPX- p.. | Cxema npuGopa jain Hay- 
HOCTH paHOaKTMBHEIX MpelapaToB 3a CueT 9MHC- weHHA CKOpOCTA HcnapeHHA 
| cuw umm B-vacTuy. O2HHM us Hac C COTpyAHHKa- eee 
_ mu ('°) OblIo OTMeueHO, YTO YKa3aHHOe ABJICHHe ; 
MOXKET CYIULCCTBCHHO BJIMATS Ha MpOUeCcchl pacTBOpe HHA PaNOaKTUB HEIX BeULeCcTB. 
Sapaabl, OOpasyloluiMecad Ha NOBepXHOCTH OOpa3sila NPM PpaqMoaKTHBHOM M3syue- 
HUM, JOJXKHI OKA3bIBaTb BJIMAHe HM Ha Mpoweccbl ucnapenua. JelicTBUTeMbHO, 
-BOSHUKHOBeHHE 3apAOB JOKHO MPHBOMUTb K MOBBILICHHOMY B3aHMOJCHCTB IO 
M@xKJLy MOBEpXHOCTHIO TBEPLOFO Tea MU MOJIeKyJIaMH Mapa, HaxOAALIMMUCA BOJIM- 
3H TpaHMUbl pasgena das. B momekyax MoOs WeHTpasbHbIit aTOM mMomHOjeHa 
OKPyXKeH TPeMA OTPHIaTeIbHO 3apsXKCHHBIMH ATOMAaMH KUCOpOsa. Tlostomy 


_ 


ie ae 


sateen aan or to 


Goan ae, 


3 


| 
| 


x 
NOJOKUTeMLHLI 3apay, NoBepxHocTH TBepforo MoOs, O6yCJIOBJICHHBIM Hempe- 
PIBHBIM HcMycKaHueM P-4acTHU, OKeH MpelATCTBOBATb epexoly B Map MO- 
aekya MoQOs. . 

Jina mpopepkKu AaHHoro MpesmomoxKeHUA OBI MOCTaBIEH CeLyIOUMH OMIT. 
B tures, cojepxanuit paquoaKTaBuEii o6pasen, MoOs, HemocpetcTBeHHO B 
npenapat BBOJIUMaCh 3a3eCMJICHHaAA M1aTHHOBAaA MpoOBoJCka. PesysibTaTbl H3Mepe- 
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HHA CKOpOcTH HcnapeHuaA B 9THX yCOBHAX MpHBeenbl Ha puc. 4. Munumym, 
OTYETMBO BUAHbI Ha puc. 3, B JaHHoOM CJlyyae HCuesaeT. KpuBad 3aBMCHMOCTH 
BeIMGMHE! HUcHapeHuax MoOs or yaenbHOM palMOaKkTMBHOCTH Mpenapata mpH 
9TOM HMeeT Oovlee MaBHbIit XOX, vem 9TO HaOMOMaeTca Oe3 OTBOAa 3apaga. Takum 
o6pa3om, culeqyeT CUNTaATb yCTaHOBJIeH- 
HbIM, 4TO 3aPA, BOSHUKAIOWIMH Ha T0- 
BepxHocTH MoOs, JelcTBUTeJIbHO ABJIA- 
eTCA IIPHYHHOK MOHHKeHHA CKOPOCTH 
uciapeHHA B MHTepBaJle YJeJIbHbIX pa- 

WMoakTHBHOcTeH 2,5—4 mCu/r. 
MoxHOo peynosaraTb, 4TO yBeuH- 

x 


Me 


150 


100 


yeHHe ckopocTH ucnapenus MoOs mpH 
BO3paCTaHHH YJleJIbHOH payMoakTHBHO- 
cTH cBbme 4—5 MCu/rB 3HauuTebHOK 
CTeNeHH 3aBHCHT yKe OT paHallHOHHbIX 
ABJICHHM B ras0Bol dbase. MorjHbit 0- 
TOK f-daCTHIL MOHM3HpyeT UcMapsato- 
for es iD. cP ae uluecah MoseKybl MoOs  BBI3bIBaeT, 


+ 

Bpems —> B YaCTHOCTH, OOpa3s0BaHue HOHOB MoO; , 

4TO CMOcoOcTByeT OTTAJIKHBaHHIO UX 

Puc. 2. CkopocTh uCnapeHua MpemapatoB op noBepxHocTH. IlomumostToro, pafuo- 
MoOs pas/IM4HOli yXebHO paqWOaKTHBHO- 417 Boe U3JIYYeHHe CHJIbHO W3MeHsAeT 
ctu. / —neakTuBHblii MoO3 HW mpelapaTbl 
¢ ylembHoit pagquoaKTuBuoctbio 1,0 u 2,0; CTPO€HHe MOBePpXHOCTH KPHCTavIJIOB, 
23,0; 3—4,0; 4—5,0; 5—7,0; 6—8,4; cnoco6cTBya ee pasBUTHIO. DeKTPpOHHO- 
7—14,0; 8—28 mCu/r MHKpockonmMyeckHe CHHMKM oKa3aJi 
CObIIOe Pa3zIHUue POPMBI NOBepXHOCTH 

payMOakTHBHbIX MH HepawMOaKTMBHBIX mpenapatoB MoQs(!4). [locmeqHue umeloT 
pOBHYIO0 HM rvia{ky10 MOBepXHoOCcTD. B cylyuae panNoakTMBHbIX COpasioB, HauMHaA 
Kak pa3 Cc ye@JbHOM akTMBHOcTH 4 MCu/r w BbIMe, MOBeEpXHOCTb KpHCTaJJIOB 


50 


Konuy. ucnapubuezocn M00, 


S 
Sy <> 
me 
= 160 3 49 
© 150 x 
1 5 
3s oe 
= 140 S247 
oa Se 
2S iS 2, z 
Zz 130 &S 16 
x > 
S 8 yk 
& 120 So 15 
S es 
Ss oe eas 8 4 
i 20 mCu/e 30 eg 
JdenoHan akmubyocms - : pst ears 
Ydemonan axmubyecms 
Puc. 3, SaBHCHMOCTb BeJIMUMHBI HC- Puc. 4, Bauanne oTBofla 3apafa moBep XHO- 
x x 
mapeHia MoOs3 oT yesbHow payHo- CTH Ha CKopocTH ucnapeHHa MoO3. JI — 
aKTHBHOCTH lipenapaToB ONBbITHI 6€3 OTBOAA B3apAfa, 2 — OMBITHI C 


OTBOJOM sapxAya 


MoOs HaywHaeT COjepxKaTb MHOTO HepOBHOcTeli, BLICTYNOB H BMaHH, wucs0 
KOTOPBIX YBeJIMYMBaeTCA C POCTOM yebHOH payMOaKTHBHOCTH. 

CueflyeT OTMeTHTb, UTO CKOpOcTb HcnapeHua MoOs pn BHemHeM o61yseHHH 
Mpenapata MOTOKOM 3JIeKTPOHOB c SHeprueH 800 xK9B MpakTu4yecKH HauNHaeT 
BOSPacTaTb JIMIMb MPH MOM{HOCTAX LO3bI NOpayKa 101 9B/r-cex. Buruanve paquo- 


aKTHBHOTO H3J1YYeHuA HaOsr0aeTca yxKe IPH 3HAQHTeJIBHO MCHbINHX MOLLHO- 
CTAX JIO3bI. 


x 
Takum o6pa3om, Ha mpHMepe mpenapatos MoO, noKa3aHo, ¥TO KHHeTHKa 
HCMapeHNA PaHOaKTHBHbIX TBEPALIX TeJI 34BHCHT OT YPOBHA HX PalMoaKkTUB- 
HocTu. IIpu 9TOM CyujecTBeHHYt0 POuIb MIpaloT HECKOJIbKO (pakKTOPOB: 3apAy, Mo- 
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BEPXHOCTH, BOSHUKAIOUIMIi 3a CHeT SMHCCHM 3apAXKCHHbIX YACTHM, H3IMCHEHHE 
XapakTepa NOBepXHOCTH KPHCTAMVOB NOX JeHCTBHeEM H3/JIyYeHHA WH payMallMoH- 
HbI€ ABJICHHA B Ta3s0BOH ase. 


VuctutyT u3HuecKoH XHMHH Tlocrynuo 
AkafemuuH Hayk CCCP Ze Vo Gil 
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Jloxaagn AkawemMun Haykx CCCP 
1961. Tom 139, Ne 3 


PH3HYECKAT XHMH GA 


A. C. YEPKACOB 


BJIMAHNHE TYWIATEJIEM ®JTYOPECHEHUMM HA CHEKTPDbI 
®JIYOPECHEHUMH PACTBOPOB HEKOTOPDbIX [IIPOHSBOJHbIX 
AHTPALILEHA HM ®TAJIAMHJIA B CMECAX PACTBOPHTEJIEM 


(IT pedcmaeaeno axademuxom A. H. Tepenunotm 27 II 1961) 


B pane pa6oT ObluIo NOKasaHo, 4TO CHeKTpbI dlyopecuenunu 1- u 2-ayeTuu- 
auTpaeHos (1), 9-amaHoaHTpauena (*) 4 MpoHsBOLHbIX draiHmMuga (*~°) BecbMa 
CHJIbHO 3aBUCAT OT pacTBopuTemxA. IIlpH ucnowb30BaHHH B KayeCTBe PaCTBOPH- 
TeJleH BMECTO IIpeMeIbHbIX YIJIeBOLOPOAOB, B KOTOPHIX CHEKTPbI (PJIyOpecleHUHH | 
3aHUMAIOT HavOoJIee KOPOTKOBOJIHOBOe MOJIOKeHHe, TAKHX PaCTBOPHTeeH, KaK 
BOJa HJIM CIMPTbl, MAKCHMYMbI CI€KTPOB CMeIalOTCA Ha HECKOJIbKO TBICHY O6-| 


PaTHBIX CaHTHMeTPOB B CTOPOHY MeHBINMX YacTOT. OTCyTCTBHe CyueCTBeHHOH | 


Pa3HHIbI BO BJIMAHHM PasJIM4HbIX PaCTBOPHTeNeH Ha CIEKTPbI MOTIOWeHHA STHX 
COC]HHEHHH, YMCHbINeHHe CMeNICHHH CMeKTPOB dlyopecleHUMH B IHApOKCHuI- 
cojlepxallux PaCTBOPHTeIAX 10 Mepe yBeJIMYeHHA UX BAsKOCTH (°), a Take | 


XapakTep H3MeHeHHH BULa CIEKTPOB dul yopecie HHH MW CMeuleHHe UX MOJIOZKEHHA | 


TIpH OOaBsIeHHH He3HAYHTeEIbHBIX KOJIMYeCTB «“AKTHBHbIX» PaCTBOPHTeeH B 
uHepTupe (7, 7, 7) MOsBOUIMIH CLeaTb BbIBOL, YTO PaCTBOPHTeb B3aMMOLeH- 
CTBYeT C BO3OYXKTCHHBIMH MOJICKYJIaMH 3HAYNTeJIbHO CHJIbHee, UCM C HEBO30yxXK- 
JI©HHbIMH, H UTO 3a BPeMA MpeObIBAHHA MOJIEKYJ B BO3OY2KJ@HHOM COCTOAHHH 


yuyeT mpolecc MepeOpHeHTalHH OKPYKAaloOwluX HX MOJIeKYJ PaCTBOPHTeJA B | 


HalipaBJICHHH YCTAHOBJICHHA HOBOTO PpdaBHOBeCHOTO PpdaCIIpeevIeHHa. 


Ecim BpeMA JOCTWKeHHA PaBHOBeCHOH OpHeHTalluu (3aBNCAIee, B 4AaCT- 


HOCTH, OT BASKOCTH PaCTBOPHTeJIA) CPAaBHHMO C JJIMTCJIbHOCTbIO BOSOYKJCHHOFO 
COCTOAHHHA, TO SKCHEPHMCHTAJIbHO HaOJO,aeMbIM CNeKTp JlyOpecweHIHu TOu- 
XKCH ABJIATbCA P€3YJIbTATOM HAJIOKEHHA U3JIYYEHHH PasJIM4HbIX H3JIyUalOuUXx 
IGEHTPOB — BOSOYKJCHHBIX MOJI€KYJI C Pa3sJIHYHOH CTENCHbIO OPHEHTALMU OKOJIO 
HAX MOJI€KYJI pacTBOpUTeA. 3a Han6osee TJIMHHOBOJIHOBOe H3JIyYYeHHe B 3TOM 
Culyuae JOJKHbI ObITb OTBETCTBEHHbI B OCHOBHOM MOJICKYJIbI, HaHOoublee BPeMA 
MpOObIBLUHe B BOSOYKJIEHHOM COCTOAHHM, TaK KaK pacmpeseeHve MOJIeKYJI 
PaCTBOPHTeJIA OKOJIO HUX OIMKE BCero OyeT NpHOIMKAaTbCA K PABHOBECHOMY 
H, CJI@QOBaTeJIbHO, HaHOOlee CHJIbHbIM OyqeT HX BO3TeHCTBHe. 

STO peqnoso*KeHHe HaMH ObIJIO MOATBepxKTeHO MpAMbIMH H3MepeHHAMH, 
IIPOBeEJeCHHbIMH Ha (a3so0Bom dblyopometpe M@-39*. Bio ycTaHoBseHo, 4TO 
Tp BosGyxKeHHH MOJYJIMpOBaHHbIM CBeTOM qbJlyopecleHUHu pacTBopa 2-alle- 
THJIAHTpalleHa B TJIMIepHHe U3JIyYeHHe, BbIeIAeMOe H3 JJIMHHOBOJIHOBOH YaCTH 
ciekTpa (~520 mp), CABHHYTO 110 (ase OTHOCHTeBHO U3JIYYeHUA, BbIfesAemMoro 


H3 KOPOTKOBOJHOBOH YacTH (~436 mu). Han6onmpuiee 3Hay¥eHHe pasHOCTH (pas, | 


HaOoqaBlleecsAh pH Temnepatype —5°, Obiwio paBHo 28°, uTO mpH 9KCMOHeH- 
WMaJIbHbIX 34KOHAX 3aTyXaHHA COOTBeTCTBOBaIO Obl Ha 8-107° OoubieH 1H- 
T@JIbDHOCTH J\JIMHHOBOJIHOBOTO H3JIYYeHHA MO CpaBHeHHIO C KOPOTKOBOJIHOBBIM. 

Hasmuve pasvIMuHbIX H3/1y4alONHX IWeHTPOB MOXKET IPOABAATHCA TakxKe 
B H3MCHEHHM CHeKTPOB (lyOpecleHHH pM BBeeHHM B pacTBOP TYyIMIHTeJeH 
(blyopectleHiHH, IpHueM HanOoJlee BEPOATHEIM Pe3YJIbTATOM JOJ2KHO ABJATHCA 
CMeLILeHHe CI€KTPOB B KOPOTKOBOJIHOBYIO CTOPOHY H3-3a MeHbIel IJIMTeIbHOCTH 
BO3OYKCHHOFO COCTOAHUA WeHTPOB, OTBETCTBEHHBIX 34 KOPOTKOBOJIHOBOe H3VIy- 


* Pa6ota Oba mpoBeyena copmectHo c B. HM. LupoKospm. 
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ieHne*. OjHako OOHapyxeHHe sTOrO 9ddeKTa B OJHOKOMMOHEHTHBIX PaCcTBO- 
DUTeAX MpeACTaBIAeTCA SATPYHHTeJIbHbIM BCJIeMCTBHe TOTO, 4TO IPH MaJIbIx 
BASKOCTAX PACTBOPHTeIA PABHOBeECHOe COCTOAHME MOMKeT yCTAaHaBJIMBAaTbCA 3a 
BPCMA 3HAYHTEbHO MeHbIllee JWIMTEbHOCTH BOSOYAMeHHOTO COCTOAHHA, a Tp 
6O/IbINMX BA3KOCTAX — MaJla CKOpocTb judpy3snu pacTBoputess. Mbt, uc- 
cyleOBaIM pH KOMHAaTHOM TemMepaType CMeKTpbI cyopectleHuMH PacTBopoB 
Q-alleTHUIaHTpalleHa B MeTHJIOBOM MH M300yTHJIOBOM cmupTax, Ccosep Kalix 
A-TONYUIMH, ABAOULMlcA acbeKTHBHEIM TyuIMTeeM (puc. 1). XoTA BSTHX pac- 
TBOPHTEIAX IPH KOHWeHTpanHAx TowyHyuHa > 10+ moump/at Mu HadsO,aeTcA 
HeEKOTOPOe CMEeII[eHHe CIEKTPOB B CTOPOHY KOPOTKMX JWIMH BOJIH, BO3MOXHOCTB 
W3MeHeHHA CaMHX CBOHCTB pacTBO- 
pUTeA pH TakMX OOJbINMX KOH- 
HeHTPallWAX TYWIMTeIA He MOSBONAeT 
OJHO3SHAYHO MHTEPMpeTHPOBaTb 9TO 
ABJICHHE. 

BnosHe oTueTJMBbIe pe3yJIbTAaTbI 
HaMu OblvIM MOJyueHbI MpH uCCeN0- 
BaHHM BJIMAHHA TYUIMTeJeH Ha CneK- 
TpbI clyopectleHHH pacTBOpoB He- 
KOTOPBIX IIPOWSBOAHHIX aHTpalleHa 4 04 
pTaiuMufla BCMecaAX pacTBOpHTeJen. 
Pauee Opiuio mnoKa3aHo (1, 7), 4TO JO- 
OapleHHe yxKe  $He3HaUHTeJIbHbIX 
KOJIMYCCTB «AKTHBHBIX» (BbISbIBaIO- 
HIMX CHJIbHOe CMeIIleHHe CreKTpoOB) 
pacTBopHTejieH kK TreKCaHOBbIM pac- 
TBOpaM alleTHJIaHTpalleHOB HIM aMH- 


0 7 Z 3 (1) 10° 


HOaHTpatleHa BbI3bIBAeT  CHJIbHOe Puc. 1. 3aBHCHMOCTb KBAHTOBbIX BbIXOJOB (pilyo- 
pecueHunu 2-aleTHIaHTpauena (/—5) 4 3-amuHo- 


WJIMHHOBOJIHOBOC CMeINeCHHe CIeCKT- ranumuga (6—8) oT KOHUeHTpauMH TyWIMTe- 
poOB d.lyopecileHUMH, YTO CBA3aHO CC aa (T). 1—4 — pactsopurTein cooTBeTcTBeHHO 
O6pas0BaHveM aCCOIMaTOB BOSOyxK- 4#-TeKcaH, H-OyTaHOJI, MeTaHOJI, reKCaH -> MeTa- 
IeHHbIX MOJIeKyJI C MOJIeKyslamu aK- 107 (0,25 Momb/), T — n-tonyHqnH; 5 — pac- 
TBOPHTesb — reKcaH + MeTaHOJ! (0,25 Mowb/J), 
THBHOrO pacTBoputena. AHamorMu4Hoe =f — y-numetoKcu6ens0n;  6—8 — pacrBopH- 
BJIMAHHE OKAa3bIBaloT gt no6aBku TeIHM COOTBeETCTBCHHO H-reKCaH, #-renTay ~— 
HeKOTOpbIX pacTBOpuTeneH Kk pac- -A-6yTaHom (0,017 Monb/n), x-rentan + mH- 
TBOpaM pala MpOHSBOAHEIX (branuMu- puguH (0,015 monb/n), T — n-rowyugun 
ma. B qaHHoM cylyyae, Ip HeKOTO- 
PbIX KOHIeHTpalluAxX «AKTHBHOTOy pacTBOPUTeJIA, TAK Ke KaK HU B O/HOKOMIOHEHT- 
HbIX PACTBOPHTeIAX IPH HEKOTOPHIX BASKOCTAX, CIEKTPbI (PyopeckleHUMA ABIA- 
{OTCA CJIOMKHBIMH HU HavOoJee JJIMHHOBOJIHOBOe H3JIy4eHHe JOJDKHO MCITyCKaTbCA 
‘BOSOy2KCHHBIMU MOJIEKYJIAMM, OKOJIO KOTOpPbIX pacripesesieHHe MOJIeKyJI AKTHB- 
‘HOrO pacTBOpHTesA HanOoee NpHOMKAeTCA K PpaBHOBeCHOMy. OueBHJHO, 9TO 
6yyT B OCHOBHOM HanOoviee JOUITOKUBYWINe BOSOy2KJEHHbIe MOJICKYJIbI HU, CJe- 
OBaTeIbHO, MOXKHO OKULAaTb Gowlee CHIbHOTO HX TYyMeHHA (eCJIM BepOATHOCT 
‘TYWIeHHA TIpH OMHOM CTOJIKHOBeHHH He OyfeT SHaYHTebHO OOMbIUel; 1A 
KOPOTKOXKUBYINUX IeHTpos). 

Hamu 6bli0 HCCeqOBaHO BJIMAHHe TYMMTeNeH (n-TOJyHAMHa MH N-]\uMeT- 
DKcHOeH3OIa) Ha MOO*KeHHe CMeKTPOB (plyopecleHHH pacTBOpoB 2-alleTHaH- 
Tpauena, 3-ammHodtanumusa u 4-2uMeTHIamHHO-N-mMetTusdTanumupa** B A-reK- 
‘ane (H-renTaHe), cojep2KallleM HesHayHTeIbHbIe KOJMYECTBA 0,015— 
0,25 monb/a axTuBHoro pactBoputTevia. IlomyueHHble pesyJIbTaTHI MpeCTaBJIeHbI 
Ha puc. 2, 43 KOTOpOrO BHAHO, 4TO HasIM4YNe B reKCaHOBbIX paCTBOpax alleTHJ 


* TlomyTHO 3aMeTHM, 4TO OOJIbUIaA JWIMTeJIbHOCTb WEHTPOB, OTBETC TBEHHBIX 3a JWIMHHOBOJI 
/HOBy1I0 4aCTb CIeKTpa, MOXKeT BbISBATb IPH BO3OyX JeHHH NOJAPH3OBaHHbIM CBETOM NOABJICHH 
|\3ABMCHMOCTH NOMApHsalNH PyopecueHuHH No CneKTpy dlyopecteHIHN (yBeHYeHHe JenouA- 
03a B JJIHHHOBONHOBOM uaCTH) B OOACTH BASKOCTeH paCTBOPHTeIA, HEMOCTATOUHBIX AIA 
/HCKJNOUCHHA BPalllaTeIbHOH Aeno/ApHsalnH. 

_ ** Tlojpsyemca caly4yaeM BbIpasiTb CBoIo OularoyapHocTb B.B.3eiMHcKomy 3a MpefocTaBse- 
‘HHe oOpasuoB dTaHMupoB. 
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alTpainena MeTaHouia (0,25 momb/a), B pacTBopax cbTasMMuLOB— H-OyTaHo 
(0,017 moup/s1) Ham nupuguna (0,015 MOJIb/JI) BbISbIBAeT CMeLeEHHe MAKCHMYMOB 
dbayopecuenumm Ha 1000—1800 cmt B cTOpoHy MeHBINMX 4acTOT. B cayua 
9-alleTHaHTpalleHa, UMeIOWero B YHCTOM TeKCaHe CieKTP C XOPOIIO BbIparKeH- 
Holi KONeOaTeM_HOM CTPyYKTYpOH, MOGaBMeHHe CIMPTA BbISbIBACT TAKE HM TMOMHO 
pasMbIBAHHe KOJIeOaTeIbHOH CTpykTypbl. Ecam 2Ke B 9TH PacTBOPbI joOaBJATB 
TYLIMTEJIb, TO OHOBPeMCHHO C YMeHbINeHHeEM OOULeETO BEIXOMa dlyopecieHiMH 


20000 ¢ 22000 24000 cn! 20000 22000 24000 cu? 


vp— 


Puc. 2. Baunnue TyumMTenen diyopecueHHl Ha CHeEKTpLI (piyopecueHunH 2-alle- 
THaHTpaueHa (a, 6), 3-amuHodTaiumMuga (2, 0) u 4-qHMeTHJamMHHO-N-MeTusdta- 
Juma (6, e). PactBoprteiu: a —rekcaH + metanom (0,25 momb/m) + n-TOo- 
aynmun (1, 2, 5); @—rexcan -+ metaHom (0,25 mowb/s) 4+- n-quMeTOKcCHOeH- 
30m (1, 3, 5, 6); 6 —rexcaH + 6ytaHon (0,017 Mmoub/n)-+- Tonyugun ([—4), 
e (1); 6 — rexcaH + 6yTaHon (0,068 monb/a) -- Tomyngun (9, 10); e—rentaH-- 
6yTanon (0,017 monb/n)-+-Tonyuann(/—8, 5);0—rentan-+-nupugzuH (0,015 momb/a)-+ 
-++ touyunnn (1, 2, 5); e —rexcan + 6ytanom (0,017 Moab/a) + QuoKcaH (0,6 
Movib/a) (J); a — 2 — rekcan (rentan) -+ Touyugun (7, 8). Konnentpauna TymH- 
Tent: 1, 7, 9-0; 2—5-10- 3; 83—10>* 4-2 - 1052 5, 10 —3:-1052.6— p05 Month) ae 
Kouuentpaun tiomHnodopos: 2-107~5—5 +10°> moup/a 


(puc. 1) HaOGmofaeTcH WH CMelleHHe CIeKTPOB B CTOPOHY GovIbIIMX 4aCTOT, pH 
OIM7KeHHe UX, NO Mepe YBeJIMYeHHA KOHUEHTPalMN TYWINTeIA, K MOJOXKeRHIO 
XapaKkTepHOMY JIA UMCTHIX TeKCaHOBbIX pacTBOpoB. B culyyae alleTusiaHTpa 
WeHa HaOsOfaeTCA He TOJIbKO CMelleHHe CHeKTpa, HO MH NosBseHHe Kose6a 
TeJbHOM CTPyKTYPbI, T. €. H MO CBOeMYy BUY CieKTp BCce GOlee HAaYMHAeT MOXO 
IMTb Ha CleKTp B YHMCTOM rekCcaHe. CpaBHeHe BJIMAHHA N-TONYHMHAa UM N-JM 
MeTOKCHOeH30NIa (pc. 2, a H 6) MOKAa3bIBaeT, ITO Np OMMHAKOBOM CoOjlepxKaHy) 
UX B pacTBope NOCeLHHH BbISbIBACT MCHBIUMH 9HeKT, B MOJIHOM corsacuH 
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ero MeHbIUeli Tymallei CnocoOHoctTp1 (puc. |). pu BpeseHuu TyuIMTesA B TeK- 
CaHOBLIe paCTBOPHI, He COfepxKalljHe AKTHBHOFO pacTBOpUTeA, HaduOMaeTCA 
TOJIbKO TyWeHNe (plyopecieHIHH, a KaKHe-sMOO H3MeHeHMA B CleKTpax slyopec- 
TeHMH OTCyTCTByIOT (puc. 2, a UH QO). 

CuemyeT OTMeTHTb, 4TO a¢beKT, aHaJIOrHUHbI jelcTBMIO TyUIMTesIeH, Ha- 
6mofaica panee (7) npu AoOaBneHuv K pacTBOpaM 2-alleTHaHTpalleHa B reK- 
CaHe, COjlep2KalljeM He3HauHTe/IbHble KOJIMYeCTBa CUpTa, TAaKUX pacTBOpuTeer 
Kak Sup, AuoKcaH, nupuaANH. JloOaBKH STHX BelleCTB TaK?Ke BbI3bIBAaIOT CMELILe- 
Hue CMeKTpa B CTOPOHY MeHBbINIHX 4aCTOT HW MpHO/IMxKeHHe ero K BUY, Xapak- 
TepHOMY JIA CieKTpa B 4MCTOM TreKcaHe, HO HX JlelcTBHe ODIO OODACHeHO 
OOpasoBaHveM BOMOPOAHIX CBASCH CO CHUPTOM, OCMAaOIAIONIMX ero B.JIHAHHE 
Ha ROsOyXCHHbIC MOJIeKyJIbI alleTHIaHTpalena. Ognako, xoTa stot oder 
MOXKET HMETb MECTO IPM lelicCTBMH TYMIMTeeH (MCHOMb3OBaBIIMeCA TYIMMTeIM 
CNOCOOHEI OOpasoBbIBaTb BOJOPOAHe CBASH C ALleTHIAHTpalleHOM HM @TaJuMu- 
jaMv), €TO pOub He JlOJMKHa ObITh 3HAYHTeJIbHOM. ITO CylelyeT U3 TOTO, YTO BIMA- 
Hue supa, MHOKCaHa HM MMpHAMHA CTaHOBMTCA 3aMeETHBIM TOJIbKO IIPH KOHILCH- 
TpalluAx, ONNSKMX K KOHMCHTpalMM CHMpTa WJM MpeBOCXOAAMIMX Ce, Tora 
Kak TYLIMTeH BEISbIBAIOT 3aMeTHOe CMelIeHHe CHeKTpa MPM KOHMeHTpallMAx 
MOUTH Ha [Ba NopATKa MeHbuIMx. Kpome Toro, CHJIbl B3aMMOLeHCTBUA BO30yXK- 
JeHHBIX MOJeKYJI HCC/eJOBAaHHBIX (TaJIMMHOB CO CHMpTaMH, M0-BHMMOMY, 
Goulee CHJIbHEI, YEM B CuyUae alleTHMAHTpalleHoB, M joOaBsleHHe K HX PacTBO- 
PaM BelllecTB, CIOCOOHBIX OOpa3sOBbIBaTh BOJOPOAHbIe CBs3H CO CHHPTOM, OKa3bIBaeT 
He3HAUNTeJIbHOe BJIMAHMe Ha CieKTpbl. Tak, HanpuMep, HawMuNe B TeCKCAHOBOM 
pacrsope 4-numeTusamuno-N-metunranumuga 0,017 movtb/a1 (0,125 06. %) H-Oy- 
‘TaHosla CMellaeT MaKCHMyM creKTpa dbslyopecneHunn Ha 1700 cm! (puc. 2,6). 
Jlo6apenve B 2TOT pacTBOp JaxKe OOJbUIMX KOJHYECTB MOKCaHa HE BbISbIBAeT 
KOPOTKOBOJIHOBOrO CMeILeHHA CleKTpa (pvc. 2,e), TOrda KaK MIpM cosepxa- 
‘Huu TOyuquHa Bcero 5-10 ?Moub/ HAO MOMAeTCA y2Ke BIOJIHE 3AMeTHOE CMeILeHHe. 

V3 JaHHix, NOJIYYeCHHBIX MPM UCCeLOBAHUM BMAHHA TyMMTeTeK d.ryopec- 
WeHILMH Ha CHeKTpbI dbslyopectleHUHH, CJlelyeT, YTO B3aMMOJeHCTBHe AaKTHBHOTO 
PacTBOPUTeJA C BO3OY2KeHHBIMH MOJIeKYJaMH ABJIACTCA MPOWeCCOM, KOHKyPH~ 
PYIOWIMM C MpOweccoM TYIMeHHA, T. €. IPOHCXOAHT 3a BpeMA, CPaBHUMOE C JIM 
‘TEJIbHOCTLIO BOSOY2KAECHHOFO COCTOAHUA. OTOT pesy/bTAT MpeACTaBJIAeTCA UMH- 
‘TEPeCHBIM B CBA3H C TEM, UTO OOaBJIeHHe AKTHBHOTO pacTBOPHTeJIA B TeKCAHOBBIC 
PacTBOpbl alleTHaHTpaleHOB MpMBOAMT K YBeJIMYeHHIO KBAaHTOBOTO BbIxXOMa 
nyopecuenun (°) H, CeqOBaTebHO, UMeIOTCA OONbINMe OCHOBAHHA CHUTATb, 
TO Jle3aKTHBAWMOHHbIe Mpowecchl, OGycoBMBaIONIMe OoIee HH3KHH BbIXOJL 
'B UHCTOM T€KCAHOBOM PaCTBOPe, ABJIAIOTCA He «MFHOBEHHBIMH», a TOr*Ke IpOTe- 
KaloT 3a BpeMA MOpsAKa JIWTeMbHOCTH BO3Oy2KeHHOrO COCTOAHHA *. 


Tloctynusio 
27 II 1961 
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@®H3HTECKAA XHMHA 
B. B. 9PLIJIEP u B. Fr. ®HPCOB 


I'-3AKOHOMEPHOCTb TIPH PAXMOJIMNTHYECKOM OKNCJIEHHH 
HCHOB DKEJIESA ATOMAMH BOJOPOJA WH MEXAHH3M TIPOLECCA 


(II pedcmaeneno axaGemuxom A. H. Ppymkunoim 17 IV 1961) 


BnepBble Ha BO3MOXKHOCTh OKHCIHTeIbHBIX peakiMi H-aToMoB, MO-BHAMMO- 
My, ykasan Ta6ep (1), mpeanomarasumit TpoliHoe coyfapenue H-atoma, H*- 
MOHA H MOJIeKyJIbI BoccTaHoBuTeda. Beticc (*) B KavecTBe MepBOH CTaMH OKHCJe-| 
nus Fe?+ aromamu H mpu paquonuse mpeqnosaran peaxunto (1). IIpomecc oxuc-) 
JeHHA PaCCMaTpHBasICA HM KaK MpocTol Mepenoc 3eKTpoHa Mo peakituu (5). 


ha Mima 20 () 
Fe2+.H,O + H — Fe3+ (OH)~ + Hg; (2) | 
Fe?+ + H — Fe?+H; (3a) | 
FeH ++ Ht — Fe® + Ha; (38) 

H+ H = Ho; (4) 

Fe®* | Ht Fe 1 is: (5) 
Fe?+ + OH = Fe®+ + OH-, | 

Fe?+ -- HyO02 > Fe#+ + OH + OH-. (0) 


STOT B3rIA], NoAepxuBasca AmeHOM M APyrHMH, HO YacTO NosBeprasica 
comHeHuio. Tak, lOpr (°) cyutam, uto H-aToM MOxKeT OKHCJIATb B BOJHOM pac- 


TBOpPe Ge3 NPOMeKYTOUHOTO OOpas0BaHNA HOHA H;, Hanpumep, mo peakuun (2). 
Hezapuo Tanpnepx, Uanckui u gp. (4,5) npHBenH OBOLbI B NOJIb3y OOpaso- 
BaHHA M10 peakiMaM (3) rHApufla HOHAa wesle3a KaK MpOMexyTOUHOrO MpoxyKta 
mp paluommtTuyeckom oKucyenun H-atomom. JlaiHToH u Iletepcon (°), He 
UCKJIOUaA BOSMOXKHOCTH peakuuy (1), ykKa3amu, YTO H-atom, HecmocoOHbIi OKUC- 
aatb Fe?*, np Huskux pH moxeT OnITb COMbBaTHPOBAHHBIM 9JIeKTpOHOM. Ha- 
JMuve TOCJeqHeroO pH paluomuuse mpeznosomwun Bericc (*).Takum oOpasom, 
O MexaHu3Mme OKHCsIeHHA Fe?* aromama H mpu pagMosnse CyleCTBYIOT pasHble 
MHeHHsA. Jit yYTOUHeEHHA STOTO M€XaHH3Ma MBI MbITAIHCb HCIMOJbSOBATb MOJeJIb 
Angena u /’2-3aKOHOMepHOCTH, MO3BOJIAIOUIMe, KaK y2Ke yKa3bIBal0OCcb HaMH 
(°,°), feTabHee MCCIeqOBaTb Mporecchl paquouusa. 

TuaTesbHO OGe3raxKeHHble pacTBOpbl C pa3HYHOH KOHWeHTpauneH FeSO, 
mp pasnpix pH nogpeprasucb o6myyeHuiIo B ucTOUHNKe Co% npn pasJIM4HbIX 
MHTCHCHBHOCTAX H3JIyueHHal (HHTCEHCHBHOCTb ONpeesAacb OOJTYYeHHEM pacTBo- 
pa ByxXBaseuTHoro xKese3a B 0,8 N H,SO,) 4 u3sMepsAJICH HauaJIbHbIM BbIXOL 
OKNCJeHuA 2%ee3a G. Kpome Toro, OblO THLAaTeMbHO H3MepeHO 3HayeHHe G 
B INMPOKOM UHTepBasie KOHWeHTpaunl FeSO, B 0,8 N H,SO,. Kak BugHO u3 
puc.1u2G,B80,8 N H,SO, nouTn He 3aBHCHT OT KOHHeHTpanun FeSO, B HHTepBase 
MOUTH 3 MOPALKOB KOHIeHTpPallii H, YMeHbINAaACh Cc poctom pH, no-npexHemy He 
3aBMCHT OT STOH KOHIeHTpalun. IIpu u3mMeHeHHH HHTCHCHBHOCTH H3J1yYeHHA OT 
HekoToporo 3Hayenua J, 20 J, KpuBas 3aBucumocTn G ot Ig|H*] cypuraetcsa mo- 
JorapHdMuYeCcKOH OCH B KOJIM4eCTBEHHOM corsjacHuH c Teopuel /’/-3aKoHOMep- 
Hocteli (°), T. €. KpHBad He MeHAeT cBOeH (OpMbI H B HOBOM MO/1O%KeHHM OKa- 
3bIBaeTCH CUIBHHYTOM OT CBOeroO HayaJIbHOrO MOMORKeHUA Ha BemMUHHY Ig (/.//,)'”. 
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Kak y2Ke oTMeuaocb (°,°), MOjeJIb AsneHa BKJlouaeT 2Ba TpHOMKeHHA 
]) HauanbHble BLIXOAbI MOJeKyJI M paflMuKaNOB CHHTAIOTCA He 3aBUCALLMMH OT 
KOHICHTPalluu akilenTOPoB, 2) kK peakUMAM MepBHYHBIX NpOAyKTOB payvo- 
jIM3a IIpHMeHSIOTCA ypaBHeHUA roMOreHHOH XMMMUeCKOH KHHeETHKH. B Hallem 
eyyae He3aBHCHMOCTb G OT KOHMeHTpalluH Fe?*-noHop mp Masbix pH yxKa- 
ghiBaeT Ha JOMyCTMMOCTb npHOsmxKeHHA 1) MoseuH Annena, a Hamuune [’/:- 
3aKOHOMepHocTH mipu Gompuiux pH yxKaspiBaeT Ha XOpOUlee KOJMMECTBEHHOE CO- 
race IpHOmm«KeHus 2) ITOH MOeNM C ONLITOM [WIA AAHHOLO PanMOJMTHVECKOTO 
mpouecca. 
~~ O6ocuopanue kosmuecTBeHHOrO coracnA Mose AdieHa C HpOleccoM pajHo- 


juga Ha OCHOBe ['l-3aKOHOMeEPHOCTH ABJIAeTCH JOCTATOUHO o6uum (8,°), mo- 


CKOJIbKy OHO He TpeOyeT BBeCHUA KAKUX-JIM6O SMMMpHueCKUX KOHCTAHT, Ha- 
TIpuMep 3HaveHHH HavasbHbIX BbIXOOB H,, H,O,, Hu OH wan Kaku X-IH60 


& — 


ms OG So, Ea (Sy So 


7 0 
(Fe2*] 
Pue. 4 Puce. 2 


Puc. 1. 3aBHCHMOCTb BbIXOfa OKHCMeHHA OT pH, HHTeHCHBHOCTH us yueHHA 
(B 98/1 -ceK) H KOHWeHTpallnu FeSOs (MN). a — 50 MN, 6 — 10 MN, = 
= 93-1018: ¢ —50 MN, e— 10 MN, la= 34-1017; 0—5 MN, Is = 2,5 -10%%; 
we uN. J= 4,810" no (4). Crombie KpHBbIe TpoBeseHbI 10 
ypapHenmio (I) mpu ky | k= ole 


Puce. 2. 3aBHCHMOCTb BbIXOMa OKHCIeEHHA G of KoHUeHTpaunH FeSO. B 0,8N 
HeSO4 npu J = 9,3-10%8 9B/ J *CeK 


TIpeAMOIORKeHWU O KMHETHKE HM MeXaHH3Max TIpOTeKalollux B pacTBOpe peakunit. 


5 Tlostomy Takoe OOOCHOBAHHe KarKeTCcA 6oulee yOeLNTeJIbHBIM, yeM IIPHBeeHHBbIe 


B uuTepatype pacuetst mogesu (1° "), TpeOyloliHe BBeeHHA MHOTOUMCJICHHEIX 
9MIIMpHYeCKUX KOHCTaHT M BMeCTe C TEM MTHOPHp YIONLHe B3aHMOJeHCTBHe MEY 
palukasaMM, pOAMBIIMMUCA He B OJHOM HM TOM 2Ke TPeKe. S3ameTHM, 4TO HamMune 
B3AMMOMEHCTBUA PalMKaJIOB U3 pasHbIX TpeKOB, KOTOPOe B AaHHOM cylyuae HeT, 
BO3MOXKHO, 10 peakiuu (4), OTUeTMMBO BUAHO Ha Puc. 1. TleficTBuTeIbHO, CHH- 
seHue Gc pH yKaspiBpaeT, YTO CKOPOCTb peKOMOMHANMM OKUCJAIOMIAX PaniKa- 
JOB HaWHHaeT MpeBbIIaTh CKOPOCTbh 3aXBaTa WX AKIeITOPOM, T. ©. H*-noHoM. 
Ognako, cHwKan J, T. €. OTAaAA TpeKM Apyr OT Apyra, MbI MOBBILTAeM G;T.e: 
3aTpyAHsem pekoMOunalimio. SaTpyHeHUe peKOMONHAlMH Npu pasqBUuraHHH Tpe- 
KOB ABHO yKa3bIBaeT Ha B3aMMOJelicTBHe PaMHKaJlOB WS PasHDix TPeKOB. 
BpiaBsienHoe 3fecb KOJIM4eCTBeHHOe Coriacne Moje AngeHa c mpomeccom 
pasMomu3sa MOsBOseT YTOWHUTb MeXaHH3M mocmenHero. HesaBucHMOcTb 
OT KOHUeHTpannu FeSO, u 3aBHCHMOCTb ef OT pH u J yKaspiwaeT, YTO B MefJIeH- 
HOH CTaMH palMOMMTHYeCKOrO OKUCeHHA wXesesa He YAAaCTBYIOT vou Fe?", 
4 TOMbKO HOHEI H*. STO UCKMOUaeT BOSMOXHOCTH 3HAYHTEBHOTO BKWALa B MPO 
ecc OKUCJIeHUA peakIMit TpOHHOTO CoyapeHHA, a Take peakuuit (2) u (3). 
Vs mpefioxwkeHHblx B auTepaType peakiuii C JaHHBIMM 9TOFO OMbiTa CormacyeT- 
Ca TObKO peakina (1), H, TakHM OOpasoM H*-noH cuielyeT CUMTATb 3eCb aKILell- 
topom H-atoma. 
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Spuoe mefictBpue Ht-vonosp Kak akulenTopoB H-aTomoB yxKe OblJIO MOKa3aHo 


ojHuM u3 Hac (1°) Ha mpuMepe KOHKypeHIMH HOHOB H* u UO; 3a arom H npu 
OKHCJIeHHH HOHOB Fe?*, rye Takxke He OOHAPyKUBAOCbh Y4aCTHA MOCeAHHX B 
9TOH KOHKYpeHuMH. OuepufqHO TO we ABeHHe HaOsOLa0cb B padote (1%), 
Ha lipuMepe KOoHKypeHuMu HoHoB H* u Fe?" 3a H-atom. Ilpeqctapnenue 0 peak- 
wun (1), Kak MeqvieHHOM cTaauu oKucsIeHuA H-aTomamnu, a TakxKe npescTaBseHne 
o KoHKypenumu H* c pasmunpimn axkuentopamu H, 6e3 yuacTua B 3TOH KOH- 
KYpeHIMH OKHCAemoro MOHA Fe**, aBsIseTCA Kak OYTO CLMHCTBEHHBIM BO3MOXK- 
HIM OOBACHeHHeM 3aBuCHMOcTeH G oT pH MIM OT KOHIeCHTpallMH aKIlenTOpoOB 
H mpm orcyTcTBuv TakOii 3aBHCHMOCTH OT KOHIeHTpallMv CaMOro OKHCJIAeMOrO 
vona Fe?*, Yura peaxunu (1) u (4) u 3anucaB ypaBHeHve Mogesm Annena 1a 
HauaJIbHbIX BbIXOJIOB 


(m + 21) H,O = (n+ 2k)H,O =mOH+1H,0,+nH+kH,, (7) 


MOJIy4aeM MeTOMOM CTalMOHApHbIX COCTOAHMM ypaBHeHHe 


2 


100 N\'/2k G—n—2k 
(yeh ge) = Oana f 


kil? (n + k —1/sG) 


cBsa3biBaiomlee Gc [H*] u J. OHO xoporo KOMYeCTBeEHHO COrlacyeTCa C OMbITOM 
IpH k,/kit = 3-107? (puc. 1). pu Bproye ypapHenna (1) npemnouaramocb, 4TO 
yacTuubl H,O,, OH oxucaioT xese30 m0 peakuusan (6), a H, 110 peakuun (5). 
M3 puc. | BugHo, uTo Bpixosbl m, J, n, Rk NepBHYHbIX MpOyKTOB paMouusa 
mo peakuuu (7) He 3aBucaT oT pH. Tax, G npu pocte pH cumxaetca oT 8,2 Jo 
~5,0, 4TO Kak OyJITO yKa3bIBaeT Ha CHWKeEHHE HavaJIbHbIX BbIXOJOB OKHCJIAIO- 
WHX 4YacTHIL c poctom pH, ogHaKo, cHwKasa /, MO*KHO UM pH BEICOKUX pH nowy- 
uuTb G = 8,2, uM, CeOBaTeJIbHO, B Je€HCTBHTeIbHOCTH HauaJIbHble BbIXOJIb! 771, 
I, n, k ne 3apucat oT pH. Sto HaGmoseHue cTporo cooTBeTcTByeT JBYM NpH6vm- 
*KeHUAM MOJeIM AueHa, KOTOpasd, MO-BHAHMOMY, ABJIAeTCA cCelyac OCHOBOH 
HanOovlee TOUHOM KOJIM4eCTBEHHOM TeOpu paMou3a Y-H3/Ty4eHHeM B pasOaBJieH- 
HbIX BOJHBIX pacTBOpaxX Jd OObUIOM Tpynnbl akWenTOpoB pasuKasoB. YKa- 
3aHHA Ha 3aBMCHMOCTb BbIxO0B H., H.O,, H uw OH ot pH, umetonmmecsa B wu- 
Tepatype (1%), caqemtaHbt 6e3 yueta /‘2-3aKOHOMepHOCTehH mpH pasnonuse. Jleli- 
CTBHTe@JIbHO, Ha puc. | mpHBeeHb! MaHHbIe pa6oTp (1%), OHH NOMaaioT Ha KpH- 
BY10, COOTBETCTBYIONLY!0 3HaveHHIo /, HMeBIeMy MecTO B paooTe (1°). KoHKypeH- 
musa peakuni (1) u (4) uw npuMeHumoctTb Moje AuseHa K 3TOMY IIpoleccy JesmaeT 
BO3MOXKHBIM H38MepeHHe SHEPHH AKTHBaLMH peakuuH (1), Kak yxKe yKa3bIBa- 
jlOCb OMHuM H3 Hac (17), Cyaa mo BenwunHe KoHcTaHTE &,/k,*, sta aHeprua 
OJKKHa ObITh 3HauNTebHOH. Hekotopple JaHHble 10 3HEPrH aKTMBAaMH Mpo- 
meccOB OKHCJIeHHaA H-aToMamu Hamu onyOuuKoBaHb (1%). 
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XHMHIECKAA TEXHOJIOTHA 


B. C. KOMAPOB, akxagemuxk AH BCCP H. ®. EPMOJIEHKO u B. HU. BAPJIAMOB 


NOJIYYEHWHE BbICOKOAKTHBHOPO, MEXAHHYECKH MPOUHOLTO 
rJIMHHCTO-THAPOOKHCHOrO AJCOPBEHTA ITYTEM KUCJIOTHON 
AKTHBAUHH PJIHH 


_ KucaoTHad akTHBallwuda YTuIHH WIMpOKO HCMOb3yeTCA B MPOMBIIIIJIeHHOCTH 
Ji MOBbINICHHA AaCOPOLMOHHOH MH OCBeETJIAIOMel CMOCOOHOCTH MajlOaKTHBHbIX 
mun. Pa6oramu SkKapta u Bropumromtepa (1), Banpyeca (7), )Kanuna, Yaba- 
jenko, Actadpbesa (*) u pa0M Apyrux aBTopos (*~°) Obl10 NoKasaHo, YTO Jy uUIH- 
IM AKTHBATOpaMH ABJAIOTCA MHHepaJIbHble KUCJIOTbI — cepHas H CoMAHaA *. 
| CkopocTb akTHBalH TMH HM ee pe3yJIbTaTbl 3aBHCAT OT PAJa MPH4HH UM B 
epBylo OYepelb OT MpPHPOAb! AKTHBUPYIOMLeH KUCIOTbI, €€ KOHICHTPallHu, OT 
OOTHOIMeEHHA KOJIMYCCTB KHCJIOTHI HM TIMHbI, OT TEMMepaTypbl MH MpOAOJDKUTEIb- 
lOcTH O6padoTKH, a TakxKe MH OT MMHEpasoruyeckoro cocTaBa rain. Kak MoKasa- 
M JanHble XMMMYeCKOrO COCTaBa FIMH JO MW Mocse KHCJIOTHOH OOpaOOTKH, Mpo- 
(ecc AKTHBAaIMH COMpoBoxwaeTcCH BbIMbIBAHHEM H3 TVIMH OKHCH aJIIOMHHHA, 
ceslesa, Ilemoueli H ILeJIOUHbIX 3eMeub (°,’,°). [Ipu 9TOM cTeMeHb pacTBOpHMOcTH 
KUCIOB B pa3HbIX MUHepasax KOueOeTCA B INMpOKHX Mpegetax (°). 
OHOBpeMeHHO Cc H3MeHeHHeM XHMMYeCKOTO cocTaBa B aKTHBMpOBaHHOl 
IMHe IIPOMCXOUT H3MeHeHHe ee CPU3HYeCKOH CTPYKTYpbl, COMpOBO*KTalolleeca, 
OpasoBaHveM JOMOJHUTeIbHOM MOpHcTOCTH, yBeJIMYeHHeM yJebHOH MoBepXx- 
ocTH HM cop6uHOHHOTO moTeHtnata ('°,''). IIpwuem u3MeHeHHe XHMHYeCKOrO 
OcTaBa PIMH 3aBUCHT OT posa aKTHBUpyrollelt KucTOTHI. JlanHble Tab. | rioKa- 


haownia ‘1 


Ilorepa seca uw cocTaB dbuvibTpata Mocse KucMOTHOK axTuBaluH 100 r ranubl 


x ¥ Richer karin wiocné CoctaB MUJIbTpata NP akTHBalub 
Mectopoxjenue Sam aKTHBallun, T HCl | H,SO, 
T'IHHbI Se S 
ESs |20%H,SO,| 20% HCl | Fe,0, Al,0, Fe,O; Al,U; 
‘€TPHKOB 4 — 65,9 9,00 42,02 - — 
6 (les) — — = 4,77 8,02 
a30BKa 4 — OneZ 9,97 8,79 — — 
. 6 76,0 _ — — 0,49 6,10 
‘Tacopa Cao6oga 4 = 66,7 6,75 6275 = — 
1 6 ond — —- — 4,20 5,00 
ducca 4 — 67,5 6,80 10,31 — =, 
6 GT150 = — _- 4,79 OD, 00 


IBalOT, UTO COAHAA KUCOTA BbI3bIBaeT Oosee riy6oKoe, YeM CepHaA KHCJOTA, 
ispylleHuve pellieTKH IMHHCTOrO MHHepaua. 

Kak BugHO 43 Ta6. 1, MoTepH rIHHUCTOrO BellecTBa B Mpolecce AaKTHBALMH 
WIAHOM KHCIOTOH B cCpegqHeM cocTaBAioT 33,3% OT BeCa IVIMHbI, a B Calyyae 
?HBalMH cepHol KucoTO — 25,6%. IIpu stom ocHoBHy!o Maccy HoTepH 
/CTaBIAIOT OKUCJIbI *Kee3a, AIOMHHUA, YACTHYHO OKUCIIbI Kalba, MarHUA, 
ITpHsl, KasA HM Ap. 


_ * B npuuuune moryT ObITb MpHMeHEHBI WH Apyrve KHCJIOTHI, 


: 
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PacuetTbl NOKa3bIBaloT, UTO U3 KaxKNOH TOHHbILAKTHBUPYeMOH TIMHbI yWasAeT 
ca 360—410 kr xmopHBIx come xKeme3a U amiIoMHHUA UM 270—390 Kr UX CYyUJIb 
(paToB. 

Y WasleHve TaKOro KOMMYECTBA PIMHUCTOPO BelleCTBa CBA3ZAHO C YACTHYHIM pac 
TBOPCHHeM HM paspyWIeHHeM KPUHCTaJIMYeCKOH peleTKH TIMHMCTHIX MUHEpasoB 
c moTepeli claliHocTH MexKy TIMHHCTbIMM YacTHaMH HM MoTepeH Mpounocti 
TIMHUCTBIX arperaToB. OObIMYHO aKTHBHPOBaHHasd TvIMHa yxKe IPM JerKOM Ha 


cms 2 
Sa 10 


| 


O OF Q2 O38 04 OQ5 O6 Q7 O08 OF 0 
0 gi 02 O3 04 O5 O06 Q7 08 a9 10 
P/Ps —> 


Puc, 1, W30Tepmpt ancop6u. nH napos CCl4 Ha eCTeCTBEHHEIX H AKTHBUPOBAH- 
HbIX TIMHaX HM KpHBbIe pacnpefetenua oO6bema op no 9speKTHBHBIM 
pamuycam, A — Cnacopa Cao6ona, B — Jla3sopKa, J, 2 — ruiMHbI [aKTH- 
BupoBaHHble HC] (7) u HeSOa (2) no paspa6otaHHomy HaMu MeTORy aKTH- 
Bal; 3 — PIWHbI aKTHBUpOBaHHble H2SOa no metozy A3HHH; 4A —_ ran- 
Ha, AKTHBUPOBaHHad COJAHOM KUCOTOH mo mMeTony A3SHMUV; 45 — ran- 
HHCTO-PHAPOOKHCHEIH aycop6eHT, mpokasienHp npxH 600°; 45 — ecrecr- 
BeHHBI€ YJIHHBI, 


AaBIIMBAHHH pacchilaeTcA B MeIKHH MopowoK. IlorepA MexaHuyecKOH MpouHo 
CTH TIMH MOCJI€ KHCJOTHOH AKTHBALHM ABJIA€TCA OCHOBHDIM IIpeNATCTBHeM Js 
HCNOJb3OBaHHA HX B Ka¥eCTBeE AaCOPOeCHTOB IPH MePKOAWHOHHOM HM Mapoca3 
HOM MeTOJlaX O4MCTKH BelllecTB. BO3HHKaeT BONIpoc: KaK HYKHO BecTH Mporec 
KUCAOTHOH AKTHBAILMM TMH, YTOObI MOJIyYATh aCOpOeHT He TOJIbKO C BbICOKH 
COpOLMOHHBIM CBOLICTBOM, HO Hc COOTBETCTBYIOWNeH MeXaHHYeCKOH MpOuHOCTbIO 
J[1a pewenua jaHHoro BOIIpoca HaMH pa3spaOoTaH HOBbIM MeTOJ, KHCJIOTHO! 
aAKTHBAalMH, KOTOPbIM NOSBOJIAeCT 3HATHTEIbHO YBEJIMYHTb COPOMMOHHY!0 EMKOCT! 
aKTHBHPOBaHHbIX TIHH, NOBbICHTb HX M€XAHHYECKYIO IIPOUHOCTh UH BbIXOJ, TOTOBO! 
MpoOwy Kun. 
666 


1 

CyTb mpemaraeMoro MeToa KHCAOTHOH aKTHBAHH MINH 3aKuIOTaeTCH 
, enemyroutem. Kon6a-peakTop sarpyxaercx H3Me@JIbUeHHOH TAMHOM *, B KOTO- 
yyiO TIpH/IMBaeTCA MpHMepHO 20% pacTBop COMAHOM WIM CepHOH KHCJIOTHI, B3A- 
off B KomuuecTBe OKOwI0 50% (B nepecuete Ha 100% KucaOTY) OT Beca BOSAYIIHO- 
yxoli TIMHbI. SaTeM Ko16a-peakTOp HarpesBaeTca Ip MepeMelIMBanHit Ha BOA- 
foli Gane B Tevenue 6 Yac. IPH aKTHBAaMH CepHOl KMCJIOTOH 4 yaca IIpH aKTH- 
ALM COJIAHOH KMCJIOTOH. Uro6bl H36exKaTb UCMapeHHA BOI B Mpolecce akTH- 
3aILMH, PCAKTOP COeAMHAeTCA C OOPATHBIM XOMOMABHUKOM. Ilo oKOHYaHHH Mpo- 
jecca KHCMOTHOM aKTHBaLlHH coepxKUMoe KONObI-peakTopa oOXsMaKTAeTCA HO 
15—20°, moce 4ero B Hee MOCTeMeHHO oOaBAeTCA BOHLIN pacTBOp aMMUaKa 
i TIPU MepeMeLIMBAHHH MpOHSBOAMTCA COBMECTHOE Ocak TeHHe THApPOOKucel *Ke- 
me3a M aiOMUHUA c riMHol **. Ocaxmenne THApooKuceH yale MpOHSBOLUTb 
ipu pH 6,5—7. Bouee Bbicokoe sHavenHe pH cumxaeT copOWMOHHYy!O aKTHB- 
HOCTb MosyseHHoro aycopGenTa. Ilony4eHHbIli TAKUM 06pa30M TrIHHUCTO-ruApo- 
OKHCHBIL OCANOK OTMBIBACTCH OT AMMOHHHHBIX COMeH TO MOHOTO UX HCHeSHOBE- 
HHA B MpOMBIBHEIX Boyax. Iloce MpoMbIBKH OcaqOK CYyHIHTCA mpu 105—110°. 
\ Aycop6uHoHHO-cTpyKTYpHble UCccWeqOBaHHA TIMHMCTO-PHUPOOKUCHDIX all- 
copOeHTOB MoO MapaM yeTHIPeXxsopucToro yrulepoya MpoBeyxeHPl B BakyyMHOM 
COpOMMOHHOM ycTaHOBKe C KBapleBbIMH BecaMH Max-Bena. JlaHHble uccmeqoBa- 
Hua (puc. | 4 Taba. 2) MOKa3bIBalOT 8HAYHTEbHOe YBeHYCHHEe UX cop6uvoHHon 


‘ Ta6Oaunma 2 
t Aycop6uHoHHad XapakTepncTHKa MpHPOAHBIX H AKTHBHPOBAaHHBIX cop6eHTOB 
Cpennutt | O6tem nop, cm/*r 
Cnoco6 akTHBallHul sdcdekTuB- S. u3/ 
ft: TIBI HbIli payu- nepexog- | mpH Ha- MD 
VeMmOps Soja s Douce HBIX CbINLeHHH 
oo Rey Sal dh elie Se Seo =e Eee 
Cnacospa Cao6o0xa 
EctecTtBpeHHad PvinHa 38 0,029 0,087 0,116 64 
Axtus. HoSO, no metony A3sHHU 71 0,030 0,190 0,220 62 
Axtus. HCl no merogy A3HHU 60 0,037 0,197 0,234 Ue 
Axtus. HCI no npeamaraemomy MeTo,y 60 0,056 0,294 0,390 108 
Axtus. H2SO, mo mpeqmaraemomy 
MeTOLY 7 0,040 0,203 0,243 84 
Jla30BKa 
: EcrecTBeHHad riHHa 35 0,030 0,080 0,110 62 
' Axrus. H2SO,q no metony A3sHHU 54 0,035 0,162 0,197 ie 
Axtus. HCl no npeqmaraemomy MeTo,y 69 0,040 0,280 0,320 84 
Axtus. H.SOg mo mpeqmaraemomy 
> MeTony 63 0,034 | 0,195 | 0,229 72 


' €MKOCTH, OCOOeCHHO B OOMaACTH CpeHHX OTHOCHTCIbHbIX yapienul. [Ip 9TOM 

TIMHa, AKTHBHPOBaHHaA COAHOM KUCMOTOH MO MpewwaraeMoMy MeTORY, o6u1a- 
jlaer Gomee BEICOKOM eMKOCTbIO MOTOWeHHA, YM PVIMHa, AKTHBUPOBAHHaA Cep- 
‘Holi KucnoToli. Tak, copOmHOHHad EMKOCTb U3YYCHHEIX [VIMH, AKTHBUPOBAHHDIX 
* comauoii Kucmoroll, yBeauuntach Ha 85—43% M0 CpaBHeHHIO C CopOIHOHHOH eM- 
_KOCTbIO IVIHH, AKTHBUPOBaHHbIX CepHoH KucOTOH, HB 1,5—1,6 pasa mo cpaBHe- 
_HHIO C TIMHAMM, aKTHBHPOBaHHbIMA cepHoli KUcMOTOH MO MeTO,y A3HHH (?). 
| Kpupple pacnpegentenua oObema Mop 10 adbeKTHBHEIM payuycam (pic. i; 
| 1—5) moKaspiBaioT, 4TO HccmeyeMble oOpasil TWH OGagqaioT cMewlaHHOH 
| erpyKTypoit nop u oTHocaTCA K 4-My CTpyKTyPHOMY THI IO A. B. Kuceaesy (**). 
Tipu 9ToM riMHHcTOrHApooKHCHble cop6eHTbI OGMazaloT Sovree MeJIKOMOpucTOH 
“CTpyKTypoii, uTO uMeeT OcOGeHHO BayKHOe SHACHHC B copOmMOHHOM TeXHHKe 
“Ip pekynupallun opranwueckuX BelecTB H Mp OYHCTKE ICWTOTO paya WpolyK- 
_TOB OT HpuMeceli c HEOOJbINMMH pasMepaMH MOVJICKY II. 


Pity ie 


* AKTHBUpOBalach TIWHA C OO/bIIHM COMepKaHHeM OKHCOB WCNESA, ’ 
** V3 TOHHbI AKTHBHpyeMOM TvIHHBI OCawKaeTCA 920—260 kr rHApooKHceH *KeIe3sa H 
AJOMHHHA B CJlyuae AKTHBALHH couaHoit KucnotTo H 130—190 kr MpH aKTHBaIlHH CePpHOH KHC- 
oToH, 
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Anasu3 CTpyKTYpbl MOp NOKa3sbIBaeT, UTO PIMHUCTO-PHAPOOKHCHbIe COP6eHTb 
oOalaior CHJIbHO pa3BHTO MepeXoAHOl MOpHucTOcTbIO, BeMYHHAa KOTOpOH 
B 1,5—1,7 pasa Ooubwe, 4eM y PIMHbI, AKTHBUPOBaHHOH no Metoxy AsHUN, u 
B 3,5 pasa 10 cpaBHeHuio c ecTecTBeHHOM rinHol (Ta6n. 2). Ilo BenmunHe nepe 
XOMHOM MOpHcTOCTH JaHHbIt BUA CopOeHTa IpHOmMxKAaeTCA, a B HEKOTOPbIX CJy- 
YaAHX H MpPeBOCXOAHT JIYUIIME MpOMBILWIeHHbIe MpMposHble copGenThI (™), TaKH 
Kak PYMOPMH AKTHBUpOBaHHbI, HabYHKHH «Cy», OCHTOHMT OPaHJMHCKMM HM Ap. 

ObpekTHBHbIT COPOMMOHHbIM OObeEM MepeXOAHbIX Op, Kak ObIIO MOKasaH 
B page pador ('°,1%), Haxo_HTCA B IIpAMOH 3aBHCHMOCTH C COPOMMOHHBIMH UM OT- 
6eIHBAIOULMMH CBOHCTBAMM TIPHPOMHbIX COPOeHTOB, MH, MO-BAHMOMY, ABJIAeTCH 
OJHUM U3 ONpeeAIOULMX PakTOPOB B TeTeporeHHOM KaTaM3e. OusHKO-XHMH- 
yuecKHe CBOHCTBA TIMHHCTO-rHAPOOKHCHbIX COPOeHTOB OYEHb Pe3KO OTIMYAIOTCA 
OT CBOHCTB eCTCCTBEHHBIX HM AKTHBUPOBAHHbIX TIME. 

Bo-repBbIX, PIMHMCTO-PHJIPOOKHCHbIe COPOeHThI OOaLaloT OUCHb HH3KOM CTe- 
MeHbIO HaOYXaHUA B MOMAPHbIX H MaJIONOMAPHbIX HKAAKOCTAX. 

Bo-BTopbIX, OHH YCTOMUMBbI K BbICOKHM TeMMepaTypHbIM BO3eHCTBUAM 
(600° u Bblme), KOTOPble He OKa3bIBalOT 3aMeTHbIX H3MCHEHHH MpOuHOCTH rpanyJ 
u cop6uuoHHoro oObema (puc. 15, 4). 

B-TpeTbuXx, IvIMHUCTO-PHJ,POOKHCHbIe COpOeHTh! OOaaloT OYCHb XOPOLIHMU 
COpOMMOHHbIMH CBOHCTBAMH TIpH pereHepallHH OTpaOOTaHHbIX M30/IAMMOHHBIX | 
macell. 

Bowpulad MeXaHHYecKad MPOUHOCTh TJIMHUCTO-TUAPOOKMCHbIX aJCcOopOeHTOB 
B TpaHyJIMpOBaHHOM COCTOSHHM, KOTOPaH, KaK MOKa3aIM CpaBHUTeJIbHbIe OFIbI- 
Th, B 4 pasa MpouHee MpOMBIWWIeHHOH OKHCH amiomMMHUA «HocuTenb» (TY 
MXIT 2170—49), no3BouseT UCHOJb30BaTb HX B KavecTBe ayCOp6eHTOB B TepMO- 
CHPOHHBIX (PPHIbTpax TpaHcdopMaTopos. 

B 3aks04eHHe MbI XOTHM HOJYeEPKHYTb, YTO paspaboTaHHbIh HaMH MeTOA 
KHCJIOTHOH AKTHBAILHH TIMH HMeeT pA, MpeMMyIMlecTB Nepey CyllecTBYIOWMNMH 
MeTOlaMH. 

[nuHa, AKTHBUpOBAaHHAaA MO peswaraeMoMy MeTOJYy, HMeeT Oovlee BbICOKYIO 
COPpOWHMOHHYIO CMKOCTb TO CpaBHeHHIO C PIHHOH, AKTHBUPOBaHHOM TO MeTO Ly 
A3HHM. Tpeamaraempti MeToq, akTUBAaILMH MO3BOAeT, C OHOH CTOPOHBI, MoJy- 
YaTb AKTHBHbIC PIMHHCTO-PHLPOOKHCHbIe aCOpOeHTbI C BbICOKOH MeXaHH4ecKkoHn 
IIpO4“HOCThIO, C [pyro CTOPOHbl — yBeIM4UTb BbIXO AKTHBHPOBaHHOH TVIMHbI 
Ha 20—25%. DuaeTpat, NOMyYeHHbI MOocme OCaxKeHUA THAPOOKHCeH, MOXHO 
UCNOMb3OBATb KaK KUKOe a30THOE YAOOPeHHe, KOTOPOe MO JaHHbIM CHEKTPaJib-— 
HOrO aHaiH3a comepxuT Fe, Al, Ca, Mg, Mn, Zn, Cu u apyrue 3emMeHTHI. 

Bropoi NyTb HCMOMb30BaHHA CPUAbTpaTa 3aksMOUaeTCA B pasJIOXKeHHH aM- 
MOHHHHDIX COuIeH H3BeCTbIO C BO3BpallleHHeM AMMMAaKa B IPpOH3BOJCTBO, 


Uucrutyt oOmel u Heopranvueckoit xHMHH Tlocrynuao 
Axajemun Hayk BCCP 125 e196 


HMTMPOBAHHAS JIATEPATYPA 
10, Ekkart, A. Wirzwtller, Zs, Ang. Chem., 38, 886 (1925), 2 F, W al- 


des, Zs, Ang. Chem,, 40, 79 (1927). ™ BY Bi Kaguuy Bon. Yabpnmen so 
B,W. Actadsbes, )KypH. xam, npom., 5, 864 (1928), 4 B, C. Ispenos, 
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Zloxr, qucceprauna, 1952,1°M, WU, Kyagse, Tp. Mun, my3ex, B, 6, 1954, crp, 146, 


668 


Jloxaagm Axagemuu nayx CCCP 
1961. Tow 139, Ne 3 


XHMHYECKAA TEXHOJIOLH/A 


Unex-Koppecaonnzent AH CCCP HM. H. MJIAKCHH, B. H. TIOPHHKOBA 
u JI. A. BAPCKHU 


HCCJIEMOBAHHE BJIMAHUA PEATEHTOB-JHCHEPFATOPOB 
HA FHAPOJIN3 OJIEATA HATPHA 


- Ha cbaotanMonHble CBOMCTBAa 2KMPHbIX KHCJIOT M MbIJI 6ouIplMI0e BIMAHHe OKa- 
BLIBAeT PAM, PAKTOPOB, CBASAHHBIX C PaCTBOPHMOCTHIO 9THX PeareHTOB H UX 
CMOCOOHOCTHIO K arperMpoBaHHio B BOAHDIX pacTBOpax. JIucnepcHoctTp KouJony- 
HbIX arperaToB uM COfeprKaHue HearperMpOBaHHbIX HOHOB M MOWeKYwJ, OMPeAeA- 
JOULHX NOTAMMOHHY!O AKTUBHOCTb peareHTa, 3aBHCAT: 1) or cTemeHH OMblJIe- 
HUA %KMPHOM KUCAOTEI WeJOUHDIMM areHTaMM MJIM CTeMeHH THAPOJMSa MPLA, 
KOTOPbIe peryIMPYIOTCA, B OCHOBHOM, KOHIeHTp alle BOLOPOAHBIX HOHOB, ZY OM 
PacTBOPUMOCTH, YaCTHYHO OMpeesAeMON MepBbIM (bakTOPOM, a TakxKe Temmlepa- 
Typoli, MPHCyTCTBHeM TIO/IMBaJIeHTHBIX KATHOHOB HM OpraHuyeCKUx jlo6aBoK, 
v 3) OT CnOcoOHOCTH K MuLeJOOOpasoBaHHN, onpeeAeMOH KOHILCHTpalvei, 
‘TemnepaTypoli, BpeMeHeM CTapeHHA pacTBOpa HM MPHCyTCTBHEM OpraHUdecKUXx 
M HeopraHMyeckHx 00aBOK. 

HavOonee akTHBHOM UaCTHIO COOUPATeJIA ABJIAIOTCA OJI€AT-HOHbI, B3AHMO- 
jleficTBy!ouMe C MOBepXHOCTHIO MUHEpavia C OOpasoBaHHeM MeTAMNMYCCKUX MBIT. 
B paBHOBeCHBIX YCJIOBHAX KOJIHYECTBO OOPa3yIONLHXCA B MyJibMe HOHOB O.1eaTa 
He 3aBHCHT OT TOrO, KaKOe BellleCTBO paCTBOPAeTCA: OJIEHHOBAA KUCJOTA HJM 
ee mpiio. I]pu 3TOM CKOpOCTh pacTBOpeHHA OJICHHOBOH KMCJIOTEI MCHBIIC, YM 
CKOpOcTh pacTBopeHusA oséata Hatpua. Mcxofa us 9Toro, CazepseHy u YopK 
() peKomeHAyIOT IpUMeHATS AA PAOTANMN OJIeHHOBYIO KUCOTY, CHHTAs, yTO 
MeHbIIad CKOPOCTh ee pacTBOpeHHA OJKHa OOeCMeduTb 6oulee paBHoMepHoe 
pacnipeyleweHHe KUCOTHI BO *sOTaMOHHOM Mpouecce Ha TpaHHite TBep OH 
(basbi. OfHako CAMUIKOM Me/WIeHHOe pacTBOpeHHe HM OMbIVICHHe OJIeHHOBOL 
KUCJOTHI B MYJIbiue MPHBOLMT K MOBBIWeHHbIM pacxoaM ee Ip dbuoTalyn. 

Vis onpiros A. A. TpanesHuKopa (*) H3BeCTHO, 4YTO Kalla pacnaBJIeHHOH 
ONeHHOBOH KUCJOTHI, MOMeleHHad Ha MOBepXHOCTb pacTBOpa HaTpueBOH COM 
jaxke r1pu Temnepatype Soslee BLICOKOM, YeM TeMMepaTypa MaBJeHUA KUCIOTEI, 
octaeTcd B BUJe JIMH3bI HEOMbIIeHHOM KucuOTHI. HecmoTpa Ha TepMO,MHaMH- 
YeCKYIO BEIFOMHOCTh, PCaKUA OMBIICHUA MO KAHETHYCCKUM MPUYHHAM He HACT, 
‘Tak KaK MOMAPHbIe PpyMMbl MOMeKYJ B KAKO KMCIOTe 9KPAaHMPOBAHB! YTVic- 
BOJOPOAHBIMM WeliMH, KOTOpPble MpemAaTCTBy!0oT AOCTyNy MOHOB HaTpHi. 

Heo6xo_umo TakxKe YUNTHIBAaTh HasMuNe B Mysbie OONbUOTO KOJMUeCTBA 
OMBANCHTHEIX KATHOHOB, OOpasYIOUUX C OeHHOBOH KUCOTOM HepacTBOPUMbIe 
Mba, KOTOPble CO3faioT Ha MOBepXHOCTH KalleJb KUCJIOTHI Hep acTBOpMMBI 
CO, MpensATCTBYIOWIM PeakIMH OMBIIeCHHA M PacTBOPeHHIO. Takum o6pasom, 
pacTBOpeHue OuleaTa HATpUA, BCerAa COMPOBorKMalouleecA TACTHAHDIM PHpouH- 
-30M, IIPOMCXOMUT ObicTpee, HB AUAKOH hase MyVIbIIbI oOpasyeTcA 3HadHTeJIbHO 
Sombie :bOTANMOHHOAKTHBHEIX MOHOB OJieaTa, 4YeM Mp pacTBOPpCHMH OJIeHHO- 
Boll KUCOTHI. M3mepeHua MpOUSBOAMIMCh Ha MOTeEHUMOMETpe JIII-5 co cTeKsAH- 
AbIM 9uleKTpofom. Ilospmuenue pH mpu pacTBopeHuu OvleaTa HaTpHA B BORE 
rem 3aMeTHee, tem HuKe pH ucxog~Horo pacTBopa HM eM Bblllle KOHMeHTpPalnA 

ogeata HaTpus. TloppiiieHwe KOHWeHTpalluu MOHOB OH™ B ucxosHOM pacTBope 
- ofapaseT rugpomu3, KoTophii mpu pH 9,0 noxapasetca HalleJo. 
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Bropoii OcO6eHHOCTHIO PaCTBOPOB MBIJI WieJIOUHBIX MeTAJJIOB ABJIAeTCH UM 
CHOCOOHOCTb K O6pas0BaHMIO TaK Ha3bIBAeMbIX KHCJIBIX MblJI PasJM4HOTO CoCTA; 
Ba, PACTBOPUMOCTb KOTOPbIX MOXKET CHJIbHO OTM4ATbCA OT PaCTBOPUMOCTH Her 
TPaJIbHBIX (%). 

Takum 06pa3oM, B pacTBope OwleaTa HATPUA MPHCyTCTBYIOT MOJIeKYJIbI Oe 
HOBOH KHCJIOTHI, KHCJIbIX MbIJI, OJeaTa HATPHA HM OJleaT-HOHbI, a TakxKe accouma 
IMA 3THX MOJIeKyJI UM HOHOB. OOpas0BaHve MUIleJ J ABIACTCA TpeTbeH CymlecT- 
BeHHOH OCOOeHHOCTbIO paCCMaTPHBaeMbIX PaCTBOPOB. 

TlopepxHocTHad AaKTMBHOCTb MUI[eJWI BCerya 3HAaYHTeIbHO MeHbIe, Ye 
MOJIeKYJ; OHA TalaeT mO Mepe YCJOXKHEHNA Mule, Tak Kak Mose 
Kysla Ooslee ACHMMETPHUHA M UMeeT OOMbINMH AMMOMbHBIM MOMeHT. Ilo Mepe yc 
JIOKHEHUA MUI CHMMeTpHaA BOspacTaeT, a acOpOlWMOHHaa cmocoOHOCTh 
nanaet. TlopepxHocTHoe HaTsxKeHHe pacTBOpa OsleaTa HaTpuA C yBesMYeHHeM 
KOHICHTpalluH CHavasla pesko majlaeT, AOCTHraeT MHHHMYMA€, a 3aTeM HayHHaeT 
HeCKOJIbKO MOBbINIaTbCA B CBASH C MepeXOJOM 4aCTH MOJIEKYyJI B HHAKTMBHY10 
MHIeApHylo copmy (*). ; 

Kak noka3aJiv MCCIeqOBaHHA, ‘pH KOHIGHTpalMW HW2Ke KPHTHYeECKOM KOH- 
IeHTpPaluH MULeIO0OpasoBaHUA (Qua Osleata HaTpux OKONO 450 mr/m) OcHOB- 
Has UaCTb MOJIEKYJ SJIEKTPOMMTHYeCKH AMCcomMMpoBaHa (°). OHAaKO TIpH 3Ha- 
UHTeJIbHO MeHBINMX KOHICHTpaluAx B pacTBOpe yxKe CYILeCTBYIOT MHIIeJIJIBI| 
(°,”). Usmepenua noBepXHOCTHOrO HaTAKEHUA TOKAasAaJIM, YTO MOHHBIC MUIIeJIJIbI 

y MbIJI C JWIHHOM yrvieBOLOpOAHOrO payu-| 
Taoauna 4 KaJla Cy, MOABJIAIOTCA IIpU KOHLEHTp allun 
100 mr/a (8). ArperupoBaHue, cBa3aH- 


VWcxoyquaav KOH- | KouctTaHta 

wentpanua | Tugponus, %| THAPOMM8a HOe CO CTapeHHeM, HaOsoqaeTca B elle! 

omeatTa HaTpua K_ -10¢ 
T-Mo1b/J r Oolee pasOaBJICHHBIX pacTBOpax. 
’ JiucneprupopaHue MMUIeJI oveata| 

0,050 il SHE) Ooms 
0'020 3°70 0°96 HaTpHA — BaxKHAaA TeXHOJIOMMyecKad 3a- 
0,010 6,60 0.456 ava np dsloTauHH OKCHrHApHJIbHbIMH | 
0,002 28,10 2,200 COOMpaTeAMH MH MOXKET OCYILECTBUIATb- 
CH pa3JIM4HbIMH MeTOJamMuH. Han6ouee 


atpdpbeKTHBHBIM — MeTOJL MOBepXHOCTHO-| 

AKTHBHBIX JOOaBOK, BIIepBble NPHMeHeHHHIM Ia dsoraunn B. VU. Kaaccenom 
(*). B KauyecTBe peareHTOB-ucnepraTOpoB MOryT IPHMeHATBCA coeqMuHeHuA 
THMa aJIKHJICYJIbPpaTOB, aKWJApHJICyIb:PpOHATOB, S*PUPbI aKVJIeHUINONMTIM- 
KOJIeH HM Apyrue. Poulb WucnepraTopa CBOJMTCA, BO-lepBbIX, K NOHMKeHHIO M0- 
BePXHOCTHOrO HaTAKeHHA Ha panne pasjesa das, OOpasyembIx AucMepcHon 
(paso HW AUCHepCHOHHOH CpeoOi, BO-BTOpbIX, K OOpa30BaHUIO 3alllMTHBIX ajcop- 
OMpOBaHHEIX IWI€CHOK, IpenmATCTByrolHx Koaryaanun (4, 1°). 

TloarpepxyeHvem (bakTa JMCHeprMpoBaHuA MUILe OJleaTa HaTpHA H OvIeH- 
HOBOM KHCJIOTbI MOXKET CJLyKUTH U3MepeHue CTeNeHH THAPOMH3a pacTBOPOB ovea- 
Ta HaTpHA M M8MeHeEHHA KOHILEHTpalluu MOHOB OH BatTHx pactBopax. C yBeun- 
YeHHEM IeJIOUHOCTH PaCTBOPa PaCTeT KOHI[CHTPallMA OJl€aT-HOHOB, ABJIAIOULAX- 
CA HaMOoslee AKTHBHOM YacTbIO COOupaTea. 

IIpHHaB KOHCTaHTy THAposM3a OeaTa HaTpHA 3a MOCTOAHHY1IO BeJIMUNHY, 
B. I’. Januanos ("!) npumen kK HeTOUHOMY BbIBOAY, YTO KOHIeHTpalluA osearT- 
MOHOB B TiyJibne npw pH< 11 gana dnotraMoHHEIx pacxoJOB OjleaTa HaTpusA He 
3aBMCHT OT HCXOJHOM KOHICHTPallHH, a ABJIACTCH TONbKO (PYHKIUMeH KOHIeHTpa- 
WMH BOMOpOAHbIxX MOHOB. Ilo BErmucieHusam (4) KOoHCTaHTa THApou3a YMeHb- 
WaeTCA C YBeJIMUCHHEM KOHILCHTpallun OeaTa HaTpuA (Tab. 1); Tak 2%e CHIbHO 
M3MeHHeETCA WM KOHCTAHTAa JMCCOMMANHH OJICHHOBOH KHCJIOTbI B 3aBHCHMOCTH OT 
ee HCXOJHOH KOHICHTpalMn. ITO OODACHAeTCA MHUeNMOOOpas0BaHHeM OvleaTa 
HaTpUA M OJICHHOBOH KUCJIOTLI B paCTBOPax; MUHLeOOOpasoBaHne pactTeT Cc 
POCTOM MCXOJHOM KOHICHTPallHH, H, CJIeAOBAaTeJIbHO, 3feCb He MPpHMeHHMBI 3a- 
KOHBI, CIpaBeJIHBbIe WIS MCTHHHbIX paCTBOPOB. 

Ha ocHopaHuu pacueTa paBHOBeCHbIX KOHICHTPalluli OJIEMHOBOH KHCJIOTHI 
M OvleatTa Hatpua B. A. Moxpoycosbim CieJiaH BbIBO, O 3aBHCHMOCTH KOHIIeH- 
TPpalMH OJl€aT-HOHOB OT HCXOHOM KOHIeHTpaluu HU pAa Apyrux caktopos(?*). 
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Yuutpipad, YTO MUILeMOOOpasoBaHve YBeJIMANBAeTCA C KOHIeHTpallve, YTO 


|PUBOAUT K YMCHbIMeHHIO KOHCTAHTHI PHAPONHSa oyleaTa HaTpUA, MOMKHO MPHATH 
 BLIBOLY, YTO AUCHeprupoBaHue MUTE NOJKHO YBeJIMYMTb KOHILCHTpallvio 
BOOOJHBIX HOHOB OJleaTa TIpH ruqpomnse. 

Takum 06pa30M, pv pacTBOpeHHH OseaTa HAaTPUA B IIpucyTCTBUM peareHTa- 
lucriepratopa pH pactBopa 6yleT YBeIMUMBATECA B Goble CTemeHH, 4eEM IPH 


Onc, 1. BawaHHe o6aBKu aulKuUCybipata 

IaTpUA Ha THApOAM3 Mp MOCTOAHHOHM KOH- 

leHTpauuu oseata HnaTpua (12,5 mr/a): 

f__ 6e3 alKuJcyibata HaTpHA, 2 — Aall- 

cauicyibata HaTpua 1,25 Mr/s. 3 — TO Ke 

»50 mr/a, 4 — To xe 7,5 mr/m, 5 — TO 2*e 
25,0 mr/a 


Puc. 2. Bauanue jo6aBKH aJlKMsICybpara 

HaTpHA Ha THAPOMH3 OeaTa HAaTPHA MpH Mo- 

CTOAHHOM KOHUCHTpallHH OuleaTa HaTpHA 

(50 mr/m): 1 — 6e3 ankusicynb@ata HaTpHus, 

2 — ankusicyipata Hatpua 1,25 mr/a, 3— 

to we 2,5 mr/a, 4— To xe 7,5 mr/a, 5 — 
To xe 25 mr/a 


JACTBOPeHHH OHOTO OJIeaTa HaTPHA. Srot addekT TeM 3aMeTHee, YeM OOJIbUI 
KOHICHTpallHa NOCJeqHero. 

C jpyrol cTopoubl, Kak yCTaHOBJIeHO B. H. TrotronnuKkospim (1%), KOHILeH- 
tpanua uonop OH 8 MbIIbHbIX pacTBOpaXx, B KOTOpble joOaBeHa Wle/10Ub, 
lOJ>KHa ObITh MeHbIe, YeM B PpaCTBOPAaX MbiJa H WleOU, B3ATHIX OT/CJIbHO. ITO 
yKa3bIBaeT Ha TO, YTO MPOMCXOLUT aycopOuNA YaCTH MOHOB OH™ kou0n,HbIMH- 
HACTHILAMU MbIIa, KOTOpad pacTeT C yBeJIMYeHHeM KOHIEHTPalMy IeJIOMH. Cue- 
IOBATebHO, IPH paCTBOPeHHM OsleaTa HATpUA B OOJee MleOUHbIX PacTBOpax 
mpeoOmagaer sdxpekT cHw»KeHuA PH c NOBpIIeHHeM AMCTIepCHOCTH MUIJIJI MBLTA. 

Hamu u3mepenus KOHUeHTpallHH BOMOPOLHHIX HOHOB Ha NOTeHIMOMeTpe 
JITI-5 co cTeKIAHHEIM 3JIEKTPOJOM MOKasaJIM, YTO MPH SHAYeHHAX pH 6,5— 
7,5 MpOUCXOLUT 3HAYHTebHO OOVIbUee MOBbILMEHHE pH npu pacrBopeHuu ovleata 
HaTpHA B MpHCyTCTBHM peareHTa-AucHepratopa, YeM pM pacTBOpeHuH OAHOTO 
5neata Hatpus (puc. 1, 2). KonTpombHble H8MepeHHA UCCJIEOBAHHbIX KOHTCHTP ay 
uuii ankvacysbdata Hatpusa (1,25—25 mr/1) moKasaqu, YTO OHM MSMCHsIOT pH 
pacTBopa B Mipeyesiax OWMOKM OMbITA. ITO OMHOSHAYHO yKaspiBaeT Ha 60JIbLy10 
IUCHepCHOCTh OseaTa HATPUA HM, C/eMOBATEbHO, Ha CABUT PeakiUMHt rHAposiusa 
BIIpaBO, B CTOPOHy OOpasoBaHuxA OseaT-MOHOB B NpucyTCTBUM peareHta-yucnep- 
raTopa. 

Tipu Gouee BEICOKUX 3HAYeHHAX pH (8,0—9,0) HagunaeT mpeoOmalatb ay 
cop6una uoHoB OH” Ha Mulleiax OuleaTa HaTpHs. IIpu 9Tom Oovlee 3ameTHOe 
‘cumKenne pH wa6mojaetca TakxKe B IIpHCyTCTBHH peareHTa-Aucnepratopa, FTO 
‘yka3pipaeT Ha OOJUIyIO BeMYMHY aCOpOlmHH HOHOB OH™ muiemiamu MbIua, 
‘6oee TOHKO AUCHeprupoBaHHOro H OOMaTalollero, CICLOBATeJIbHO, Goulet 10- 
Bepxnoctbio. JlocraTouHo 3ameTHoe AucieprupoBaHnne HaOwlOfaeTcaA pH MaJIbIx 
‘o3upoBKax peareHTa-qucHepratTopa; JabHenee yBeTMyeHHe JlOSHpOBKH all- 
‘Kuscybiata HaTpHA YBeMYMBaeT STOT adcdext. Uem Bbillie KOHILCHTpallna 
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ovleaTa HATpUA, TEM OOVIee 3AMETHO H3MCHEHHE KOHIEHTPallM BOJOPOMHbIX HOHO 
IIpH pacTBOpeHHH. 

Takum O6pa30M, H3MepeHHeEM KOHICHTPalHH BOJOPOAHbIX HOHOB, XapakTe! 
pusylomleH THApouMs, KOHCTaHTa KOTOpOrO 3aBMCHT OT KPyNHOCTH MUUe 
Tloka3aHo, 4TO B HHTepBasie 3HayeHHH pH 6,5—9,0 mopepxHocTHOaKTHBHBI 
OOaBKU JUCMeprHpyiIOT MULeIbI OeaTa HaTpuxA. T]pumMenenue pearenta-quc 
nepraTopa MO3BOJIAeT He TOJIbKO CTAOMJIMSHPOBaTb TOHKOJMCMepcHoe COCTOAHU 
pacTBopa OvleaTa HAaTPHA H YMeCHbINHTb pa3sMepbl MULE, HO u cmocobcTBye 
YBeJIMYEHHIO KOJIMYeCTBA CBOOOJHbIX OJleaT-HOHOB B pacTBope. 


Tloctynuio 
PA NOM AER SiIh 
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TFEOJIOTH A 


A. A. KJIEBLLOBA u JI. ®. COJIOHLIOB 


K BOMPOCY O BO3PACTE JPEBHEMLIETO OCAXOUHOFO 
NOKPOBA PYCCKOH NJIAT®OPMbI 


(Il pedcmaeaeno axademuxom H. M. Cmpaxoeoim 13 III 1961) 
.'B MlocMewHHe TORI pAROM UccMeqoBaTeNel mposentana Sombuiaa padoTa m0 
eCTOPOHHeMY H3y4eHHIO ApeBHeEHWHX OCaOUHbIX OOpasoBaHHA Pycckou mat- 
jopmpr (7, 3-6, 8-11, 13-18), B pesyibTate yalocb MpoOusBecTH eTabHOoe 
sTpaTurpaduyeckoe pacueHenHe HM COMOCTaBsIeHHe pa3spe30B STUX OOpas0BaHHiK 
YTOUHUTb HX BOspact. . 
 B 1960 r. na coBemlaHHuu no yHuduKalun cTpaTurpaduyeckux cxem Maeo- 
301 Bowro-YpambcKoH o6acTH HWKHAA 4aCcTb ApeBHetuero OcagqouHOro Mo- 
Kpopa Pycckoit nmatTopMbl B OObemMe HW>KHeOaBMHCKON cepun Ypaso-lloson- 
KbA HU cepfo6ckoh cepuu IlayermcKoro nporn6a Oblia eMHOAYWHO OTHECeHAa 
K pucero. STOT BHIBOA reouoroB O pudelicKOM BO3pacTe HHXKHeOABAMHCKON A 
ceplo6cKol cepuli Oblm No_TBepxKAeH ONpeszeweHHAMM aOcOOTHOrO Bo3spacTa 
mopoy (%). 
_ Bonpoc o crpaTurpaduyecKOM MoOx%KeHHH M BOSpacTe BepxXHeH YacTH pac- 
(MATPHBaeMBIX OCaOUHIX OOPa3s0BaHH Ha yKa3aHHOM COBeUlaHHH He NOyYA 
OJHOSHAYHOrO PellleHHA: BePXHeOaBJIMHCKaA, MayesMCKaA UH BaslalicKkKan CepuH 
[Ha yKa3aHHOM COBelaHHH OblIM YCJIOBHO OTHECeHbI K pudeto MH HH2KHEMY KeM- 
puto. 

B nocaeqHee BpeMA ABTOPLI HaCTOALeH CTATbH BHOBb TepecmMoTpeu BCe 
OCHOBHbIe paspesbl TpeBHEMWUX OCATOUHbIX COpasoBaHHi WeHTPasbHbIxX OONAC- 
‘rei Pycckoi nmathpopmpl. Ha ocHoBaHHy CONOCTaBJICHHA UM aHaJIM3a HMeIOULMXCA 
AHHBIX MBI MpPHIIM K HECKOJIbKO HHbIM BbIBOLaM NO BOpocy cTpaTurpaduyec- 
koro paculeHeHua M BO3pacTa STHX OOPAasOBaHUH. OTH BHIBOAbI HM U3araloTCA 
HYKe. 

OxnuuM u3 Hav6omee rmy6oKux pa3pe3os IlayenmcKoro mporu6a, u K TOMY *Ke 

‘OnwxKaliuiMM K MocpeqHeyeBOHCKHM pa3pe3aM Ypavio-IlopoumKba, ABJIAeTCA pa3- 
pes y r. Cepyo6cka (cm. Ta6. 1), HaXOJAUIMHCA B 1OrO-BOCTOUHOH 30He 9TOFO 
nporu6a. Corsacuo uccnegopanuam V1. E. MoctHukopoli 4 HaluMM JIM4HbIM Ha- 
OmoeHuAM, [peBueliumme OTMO%KeHHA pationa CepfoOcka Noypasqenntotca Ha 
cepyo6ckyio HM MayesIMcKy10 CepHH. 
' Cepgo6ckan cepua COCTONT H3 Oa3abHOM TOJMIM KpaCHOUBeTHbIX NecuaHH- 
KOB, TOJMLM rlayKOHUTOBLIX aJIEBPOJIMTOB, TeppHreHHO-JOIOMHTOBOH H TVIH- 
HHCTO-MeprebHOM Tommy. Tlayeimckaa cepHa OOpequHAeT Oa3a/bHyto Mecua- 
HUKOBO-KOHIJIOMepaTOBY!0 TOJILLY, HMKHIOIO TOJIULY MepecavBaHua HM NecuaHH- 
KOBy!O TOVJIULY. 

Cepmo6cKkuit pa3spe3 MoxKeT ObITh PEKOMeHOBAH B KaveCTBe OCHOBHOrO OMNOp- 
HOFO pa3pe3a JIA BLIACHEHUA CTPOeHHA ApeBHeliwmMx ocaqouHbIx oOpasoBannit 
B Apyrux uactax Ilayeamckoro mporu6a. Hekotopbim JonomHeHHeM K HeMy AB- 

“AMIOTCA JIMUb paspesbl ApeBHeimux oTMO%KeHUuH TlayenmcKoro paioua (Bopoua, 
“Beneuanuno, Kpacupie Osepa), Haxogauueca B WeHTpasbHo uacTu IlayemM- 
‘“ckoro mporv6a (cM. Ta6a. 1). ; 

' TIpu cpasuesun Tlayenmcxoro u Cepgo6cKxoro pa3pe30B OOnapyKuBaeTCA 
“MX HCKJIOUNTebHOe cxoycTBO. Ono He OrpaHw4yuBaeTcA OM3KOH MocejoBa- 
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T@JIbHOCTbIO B CMCHE TOV, HO pacipocTpaHseted TakxKe H Ha OTJeJIbHbIC YaCT 
TOJIU, WaveK MW MHOFHe ReTAIM UX AMTOMOrMYeCKOrO cocTaBa. OOpaijaeT, Hanpu 
Mep, Ha ceOa BHHMaHHe IIpucyTCTBHe B OOOMX CyuanX B asleBpOJMTAaX, HELO 
CpeMCTBEHHO MOACTHIAIOMLUX BOMOMUTOBYIO TOMY, Oombmoro KOMMYeCTBAa ria: 
yKOHHTa; HaIMuMe Kak B Cepo6ckom, Tak MW B IlayeMcKOM paspe3ax B cocTaB 
JIONOMHTOB XapaKTepHbIX BKJIOUCHHM Cypry4HO-KpaCHbIX KpeMHeH; HOBOe 060 
raulenve Kak B palione Cepyo6cka, Tak H B palione IlayemMbl riayKOHHTO 
TepPHTeHHEIX NOpo HWKHeEH YaCTH HWKHeEH TOJUIM NepecuanBanua. 

Bmecte c Tem, [lagemmcKuH pa3pe3 oTaMYuaeTca OT Cepgo6ckoro, c OfHO 
CTOPOHBI, OTCYTCTBHeM B cocTaBe cepfOOcKO CepHu TIMHMCTO-MepreJIbHOH TOU 
lH, a C Apyroli — upucyTcTBHeM B cocTaBe MayeJIMCKOH CepHH BepXHel cepo 
IBeTHOM TOM MepecaHBaHHA WeC4aHHKOB, aAJIeBPOJIHTOB H aprHJJIMTOB 
Takum o6pasom, Ilaueimckuit paspe3 Kak Obl HapalluBaeT HanOovlee NOJHbIM 
paspe3 fpepuneitmux oTioxKenu T[layermckoro mporn6a — Cepyo6cKult 
cBepxy Gomee MomOq0H BepxHeH TOmMeH MepectavBaHHA, 3aBepmutaronye 
aveJIMCKY!IO CepHio. 

CrpatTurpaduyeckne aHaslorn OobWMHCTBa TOM, CepgoocKoro u Ilayenm 
CKOFO Pa3pe30B YETKO BbIJeIAIOTCA TAK7KEe M B CeBepO-3anaqHoH 30He Ilauenm 
ckoro mporu6a (Mopcoso, Mocouoso, KaBepuno u Sy6osa [lonsua). 

Tak, B Han6ouee JeTaIbHO H3yYeHHOM pa3pese 9STOH 30HEI — Mopcosckom — 
OTUCTJIHBO BbIJeAIOTCA BEPXHAA TOMA MepecaHBaHHA TeMHO-CepbIX apr 
JIMTOB HM CepbIX aJIeBPOJIMTOB, MOWIHad TOJIUa KPaCHOUBeTHBIX KBapieBO-oue= 
BOUWIMATOBbIX MeCYaHHKOB WH HMKHAA TOMA TMepecilaHBaHWA TeMHO-CepbIX 4 
3e@JIEHOBATO-CepbIX aleBpomuTOB. BecbMa XapaKTepHO, 4TO B HW2KHeM YacTH 
HMKHeH TOMI NepecmauBaHua paliona Mopcosa, Kak 4 B HWKHeH GaCcTH HWKHel 
TOM NepecuauBanua palionos Cepyo6cka u Ilauemel, B 3HauMTebHOM KOMH- 
yecTBe IIpucyTcTByer riayKOHUT. 

B paiione Mocoviopa Bekppbitas yacTb (140 mM) ApeBHelimux OTJO*KeHHH Mper- 
CTaBJIeHa OMHOM MavesIMCKOM TOME pasHOSepHUCTHIX KBapleBO-MOeBOUINAaTO- 
BbIX MecuaHukoB. B Kapepuue u SyOosot Ilomane B cocTaBe ApeBHeHUIMx OT- 
JOMKeCHHH YeTKO BbIJeIMeTCA Kak cCepfoOcKaa, TaK M TaveiMcKand cepHu. 

Cepno6ckaa cepua B STUX palonax MpelcTaBseHa TOJbKO 6a3aIbHOH TOULen 
KPACHOLBeTHBIX MeCuaHHKOB, NOJYYMBUIeEH HasBaHHe KaBepHHCKOH cBUTHI (+). | 
B cocTaBe MayesIMCKOH CepHM 4eTKO PUKCHpyeTCA HWKHAA TOMA Mepecman- 
BaHHA CePpOlWBeTHbIX I€CUaHHKOB, AJICBPOJIMTOB MW ApIHJIIHTOB C 6a3aJIbHbIM 
WwacTOM mecuaHukKa, COfepxKallad, KaK HM B Apyrux palouax [lagemmcKoro 
mporu6a, B HWKHeH YacTH TayKOHHT HU, HAaKOHel, MepeKpbiBalowlaa ee 
JOBOJIbHO XapakTepHaxA MOLLHaA TOJIMLa KpaCHOBaTO-KOPH4HEBbIX KBapIleBo- 
HOJIeBOIMIMATOBLIX Ie€CYaHHKOB. 

[IpupeeHHoe CpaBHeHHe pa3spe30B MOKa3bIBaeT, UTO KaxK ad W3 WayvesIMCKUX 
TOJWL HMeeT PerHOHAJIbHY!IO CAMOCTOATEIBHOCTh H XapakTepH3yeTca BbIzep- 
XKAHHOCTbIO CBOMX MHHEpaJIOO-JIMTOMOrHYeCKHX OCOOeHHOCTeH B IpocTpaHctse, 
T. €. B CTpaTHrpawyecKOM OTHOMICHHH OHA OTBeYaeT MOHATHIO CBHTHI. 

Jlyummmi paspe3 HHKHeH TOJIMM MepeciavBaHuA BCKPbIT B paHoue 2. Bene- 
HANHHO, BbIMeTeKALLeH TOMA KpaCHOUBeTHBIX NeCdaHHKOB — B palioue J. Bo- 
poOHa H BepxXHeH TOJMIM MepecnmavBanus —B palione J. Kpacupie Osepa. Io! 
HaHMeHOBaHHO YKa3aHHbIX epeBenb B TAO. 1 M WaHbl HA3BaHUA COOTBETCTBYIO- 
WMX CBHT. | 

Ilo sce roro-BocTouHo 30He [lauermckoro mporu6a mayesIMCcKHe OTIOKeHHS | 
TPaHcrpeccHBHO MePeKPHITL! OasasIbHBIMM MecuaHHKaMH cpewHero MeBoHa. 
Tlocnenuve sasieraioT TO Ha BepXHel TOmUle NepectanBanua (Kpacupie Osepa, 
Bopona), TO Ha HwKeNeKalleli MecuaHHKOBol Tomue (Cepno6cx, Jlunaru, 
TlepecbinkHHO, OTJebHbIe paspesb! BopoucKoli u Kpacnoosepckofi nmoulazel). 

B cepepo-3anaqHou xe 30He Ilayemmckoro npornu6a Ha MayesMcKHe OTMIO- 
XKCHMA C Pa3MbIBOM HaJleraeT CBOeOOpasHad CepHA HOPMaJIbHO-OCaMOUHBIX HM Ty- 
boreHHO-ocafoyuHEIx HOpoy. B ofHux pationax (Mopcoszo) sta cepa MepekpbiBa- 
€T BepXHIOO TOMMY MepecavBanua, B Apyrux (MoconoBo, Kapepuuo, 3y6oBa 
Tlonana) — HWKenexallly!o0 NeCuaHHKOBYyIO TOVIILY. 
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kpacuoupetubie. Jo 30M KpacHOLBeTHBble C ravIbKOH. 44 M 
Ilepeppip 


Mepresii JOJIOMHTOBEIe, aprHJiuiu- 
OreyTcTByeT TbI U aJIeBPOJTH KpaCHOLBeT- 
HBIe. 100m 


Tlepeppis 
TlomomuTbt YHHUCTEIe, KpacHo- 
TlonOMUTHI TVIMHUCTHIe, KpPaCHOUBeTHBIe, HBeTHbIe, C BKJHOUCHHAMH KpeM- 


C MpOCJOAMH apPHJIJIMTOB, C BKJIO- Heli, c Mpociosma aprusau- 
yeHuamu KpemMHeH. Jlo 100m ToB. 102 M 


AneBpoJMTbl HW MecyaHHKH TlayKOHHUTO-|ANeBpOJIMTH A NecyaHHKH Twlay- 
Bple. 40M KOHHTOBEIe. 03 M 


IlepepprB 


[lecuanuku KBaplleBble H MoseBo- 
mMaToso-KBapleBble, KPpaCcHo- 
UBeTHbIe, C MPpOCOAMM KOHTJIO- 
Mepatos. Bekpsito 439 M 


OtcytcerByer (?) 


Tepepprp——____.-~ -=~- 1 — ~~~ -—~-----—- 
Kpuctanamueckui dpyHaMeHT 


Ilo netporpaduyeckomy cocTaBy JjaHHad CepHA HOPMAaJIbHO-OCaJO4NBIX HK 

TYPOTeHHO-OcaJOUHIX NOPON YeTKO NoOApaseAeTCA Ha MBE TOM: HUXKHIOIO — 
TOJMLY PASHOSEPHUCTHIX KBAPWeBO-MONEBOLUIMATOBLIX MeCYaHUKOB WH BeEpXHIOIO — 
TOMY MWepecwavBaHua TyOrenHO-OCaOuHbIX H HOPMAaJIbHO-OCaMOUHIX Tep- 
pHreHHEIx Nopod. 
- Hwxuaa Toma mpelcTaBiena NOXO OTCOPTHPOBaHHEIMH KBapIleBO-MOJe- 
BOUINMATOBLIMH TIMHUCTHIMH TecuaHHKaMH (pHOuIeTOBO-CepO, KpaCHOBaTO-KO- 
pwuHeBol M CBeTIO-cepoH OKpackH. XapakTepHOH OCcOOeHHOCTbIO STHX Mecua- 
HUKOB ABJIAeTCA TIpUCyTCTBHe B HUX KPYMHBIX 3epeH KBaplla, MO/eBbIX LINaTOB, 
KBapuMTOB HW SdiPy3NBHbIX MNOpo/. 

BepxHAA TOJLa CO%KeHa B OCHOBHOM TEMHO-KOPHYHEBbIMH H TEMHO-C€pbIMa 
C (PHOJETOBLIM OTTCHKOM TYPOFeHHBIMM AJIEBPONHTAMH WM MCJIKOSEPHHCTBIMH IICC- 
yaHukamu. Ty@orenHblit MaTepvasl peycTaBseH 3epHaMH PaCKPUCTAJIMSOBAaH- 
HOFO BYJKAHHYeCCKOFO CTeKJa H CHJIbHO paspywIeHHbIx sdPy3HBHbIX HOpos. 

Ilo cBOuM MUMTONOrMYUeCKHM OCOGeHHOCTAM, CTPOeCHHIO, MHHepaJIbHOMy CO- 
cTaBy H YCJOBMAM 3aJleraHHA OMMCaHHad Ce€pHA HOPMAJIbHO-OCAMONHBIX Hi 
TydhoreHHo-ocahouHBIx Topo, cepepo-sanannou soup IlageameKoro mporn6a 
© cxozua'c BompmncKoit cepueli (*) toro-sananzHor Bomny, OXKHON U WeHTPaJIbHOH 
Benopyccuu, KoTopoli ona, MO HalleMy MHeHMIO, HU OTBEeNaeT. 

' Ha povipiucKoli cepuu cepepo-sanaqHow uactu [layeamcKoro mporn6a 0- 
BCeMeCTHO 3auleraeT Nauka KOPHUHEBEIX APFHJVIMTOB MOLIHOCTbIO 25—50 M Cc 
GazaIbHbIM WIaCTOM  3€J1eCHOBATO-CepbIX rpyOo3epHUCTHIX TMeCdaHHKOB. 
B necuannkax MecTaMu OTMeUaIOTCH [aJibKa H rpaBMH M3 KBaplla M KBap- 
qutos. Boe nauku KOpWuHEBLIX aprusiuTOB B paspesax Mopcosa, MocomoBa 
u Kasepuna s3aneraer mowlHaa Toma (180—250 m) 3EJICHOBATO-CepbIX, TOY- 
oBatTo-cepbIX H TEMHO-CepbIX APFHJUTOB C MPOCCOAMM KBaplWeBO-NOCBOMITA- 
TOBLIX TlecuaHuKOB UM aJleBpomuTos. B wvxKHeH YacTH TOMMM MpeobmaqarorT 
‘TeMHO-cepble Pa3HOCTH APIHJIVMTOB, COMep2xKAIMX SHAYHTeMbHOe KOJIMUCCTBO 
Opranwyeckoro BemlecTBa. HekoTopbie NpocOn apruJiATOB 60raThI JOJIOMHTOM 
“HM CHepHToM. 

- Tlo cpoemy ctpaTurpadwyueckomy MNOJIO%KeHHIO WU JMTOMOTHYCCKUM oco6ex- 
HOCTAM JlaHHaA TOMA aprusUTCB ceBepo-3anazHOH sonbI PlayenmcKoro Mpo- 
THG6a COOTBETCTBYeT PEAKHHCKO-BasalicKuM OTJOMKeCHUAM Tlogmockospa. Bare 
ee, Kak H B HaHCouee 1Ox%KHEIX palionax [loqmockoBpa, 3aseraroT 6a3aJIbHbIe 
TlecuaHHku cpeHero JeBoHa. 

' TlonyrHo otmeTuM, 4TO B MocxkoscKkolt cHHeKiuse Mectamu (Comuranruy, 
‘Kotnac u Jp.) Banfalickne OTNOKeHUA NepeKPbIBalOT C Pa3MBbIBOM MOLLHYIO 
TOMMY (BCKPbITAd MOWHOCTD Cosnee 270 M) KpaCHOMBETHEIX KBapeCBO-MOJIeBOLITIa- 
TOPIX NecuaHUKOB, NeTporpacuyeckH CXOHYIO c MapKupyroulen TONULeEH KpacHo- 
UBETHBIX KBAPIeBO-MOMeBOMMATOBLIX TMeCYaHHKOB TlaueIMCKOH CcepHu (BOpOH- 
“¢Kas CBHTA). 

V3 npueezennoro cpaBHeHua ceBepo-3allaQHbIX HM 1FO-BOCTOUHBIX Paspesdr 
Tlauenmckoro nporu6a culenyeT, YTO CaMa NayeMCKaA CepA TpaHcrpecCuBHO 
‘HageraeT Ha pasJMyHbIe TOMA cepqo€cKOH cepuy. Ilpu sToM, B HallpaBseHHy 
‘¢ f0rO-BOCTOKa Ha ceBepo-sallay, Ha TepeKpbiBaeT Bce Cosee u Gomee ApeBHne 
‘cepmo6ckne Tommu. Ecnu B palione Cepzo6cka sta cepa 3aeraeT Ha TJIMHMCTO- 
MeprebHOM Tome, B patione Tlayenmpl — Ha Gomee [peBHeH, TeppHreHHO- 
jlonomuToroli, To B palionax Kapepnua u SyOosoit Mouanpl navenMcKad CepuA 
HameraeT yxe HeMOcpesCTBeEHHO Ha OasasIbHylO TOJILy KPAaCHOLUBeTHBIX Mecua- 
HHKOB cepyo6cKot cepuu. B BepxHel yacTH 3TOH TOJMLM OTMeUAIOTCA PIMHHCTHIC 
NOPOMb C BbIJeCHHAMH FHAPOTeTHTA, BOSMOXKHO IpeACTAaBAAIOUMEe co6oh peB- 
HIOIO KOpy BbIBeTPHBAaHHA. 

3anerauue nmavemMcKoli cepHH HO, BOJEIHO-BanfaiickuMH OOpa30BaHuAMy 
CBHJETEMLCTBYET O Ce puelicKOM BO3spactTe. STOT BHIBOA BIOMHE CoriacyeTcaA 
‘€ pesybTaTaMU OMpefeleHHA aOcomOTHOTO Bospacta MHTepecyloulux Hac o6- 
/pasopanHi. BospacT nayemMcKoh HUAKHEH TOMI NepecanBanus paliona Cep- 
Rocka No riayKOHHTYy, TO JaHHHBIM H. WU. Tlonepot u lr. A. Kaszaxosa ("), 
606 MaH. JeT. 
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XapakTepHo, 4TO NOCMeACBATeMbHOCTh putpeHcKUX cepAOOcCKO-naqdeMCKH 
Tom, B npesenax [layenmckoro mporu6a cosepwieHHO aHasorM4uHa mMocezoO 
BaTeIbHOCTH OaBJIMHCKHX TON B npesenax Ypano-[lopomKba, 4TO CBUeTe/b 
eTByeT 06 HX OHOBO3PacTHOCTH. 

TlocnenHne Guoctpaturpadnyeckue JaHHble TakxKe NOATBep»xKAaloT pHier 
CKuii BOSpacT BCexX 6aBJMHCKHX TOM. Tak, corsjacHo uccmeqoBanuam H C Ha 
ymosol (”), Bangafickad CepuA 3aNaHbIX HW WeHTPaMbHbIxX OOacTeHh Pyccko 
HuaTPOpMbI XapakTepH3yetca GOoraTbiM H CBOeOOPasHbIM KOMIIeKCOM cnop 
B TO BP€MA Kak axKe B BepXHeOaBHHCKOH CepHu BOCTOKa Pycckoli naT@opMb 
CNOpbl BCTpeyaloTCA PeAKO M BbIeAeMbIe B HAX KOMIIVICKCbI OeHbI. 


Bcecolo3sHbii Hay4HO-HCCNeMOBaTe/IbCKHA 
reonoropa3BeQOuubll HePTAHOH WHCTHTYT 


Yeonoruyeckui HHCTHTYT Tocrynuso 
Kasanckero dbusnana AkalemaH HaykK CCCP 24 IJ 1961 
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Jloxxag» Anragemun nayr CCCP 
1961. Tom 139, Ne 3 


FEOJOPH 9 
A. f. KOCCOBCKAA u B. J. WYTOB 


O KOPPEJIAWMUH 30H PETHOHAJIBHOTO IMMPEHE3A 
HW METAIEHE3A B TEPPHIFEHHbIX WH BYJIKAHOFEHHbIX 
NOPOJAX 


(IT pedcmaeaexo axademuxom JI. C. Kopacuncxum 20 III 1961) 


SOHAIBHBI =xapakTep mepexofla ocalouHBIxX Nopox B MeTamMopduyeckue 
MpHBiekaeT B mocwemHHe FTofbi Bce, Combwee BHUMAaHHeE UCCeNoBaTeer 
(715). Bnepppie 30HbI perHOHaJbHOrO JiureHesa B TepPHreHHEIX OTOXKCHUAX, 
CMbIKaIOUMe OCAMO4HbIe MOposbl c coGcTBeEHHO MeTamop@uyecKumu OOpasoBa- 
HHAMH, OblWIM yCTaHOBJeHbI aBTOpaMH Ha nMpuMepe paspesa BepxonvHckon reo- 
CHHKAMHAH, OXBATbIBAIOWIErO OTMOXKeHUA OT Mela JO HWKHeEM nepmu (%,°). 
Hpinn Bienen! cienyoune 30HbI: 
|. 30Ha HeH3MeHeHHOrO HIM cOOcTBeHHO TMHHCTOrO WeMeHTA. 

2. 3oHa H3MeHEHHOFO PHHMCTOFO HW KBapleBO-pereHepauMOHHOrLO WeMeHTa. 

3. 30Ha KBapUNTOBUAHbIX CTPyKTYp HW MMOKTASLPH4eCKH-| KAPOCJOAHCTO- 
XJIOPHTOBOTO WeMeHTA. 

4. 30Ha «UIMNOBHLHBIX» CTPYKTYp MecuaHHKOB Hi (pr JIMMTOMOMOONBIX Cane. 

CipykTypHo-muHepasoruyeckHe OcOCeHHOCTH NOpo Kak AO H3_ BbIeeH- 
HEIX 30H ABHJINCb ONpeleseHHbIMH HHAWKATOPAaN HW, OTPasHBUIMMA NocweqO- 
BaTesIbHbIe CTalHH H3MeHECHHA TeppHreHHOrO — BelllecTBa NOL BJIMAHHeM 
perHoHanbHOrO 9nMreHe3a WH HayabHOrO MeTamopdH3Ma (meTarenesa)(* °,13), 
Tlono6Ho 30namM  pervoHabHOTO) §=MeTaMOpdH3Ma, 30HbI perHOHa/IbHOTG 
onureHe3a H MeTareHesa KapTHPylOTCA, OTPaxKaa OCOOeHHOCTH HM HCTOPHIO pa3- 
BHTHA DanHoro pervona (puc. |). 

B teyenve nocnenuux 5—6 seT NOACOHaA 3OHAJIBHOCTb H3MeHEHHA TeppH- 

PeHHDIX NOPOI B sNMreHese Oblia UIMPOKO NpCccsexeHa MHOFHMH ABTOPaMH B OTJIO- 
%KEHHAX pasJIMYHOrO BO3PacTa. pa3HX perHoHoB CCCP (7,?,’~%). 
_ B tosmmlax ByiKaHOreHHO-ocaqounb!X NOPOM Ha 30HAaJbHOCTb UX MHHepaso- 
IruuecKoro U3MeHeHHS Cc riyOuHOH O6paTHy BHepBEIe BHAMaHHe Kyme ('°), OTH 
Mccneqopateviem Obiio yCTaHOBJIeHO, 4TO MO Mepe NOrpyKeHHA BYJIKaHOreH- 
HBIX H fpayBaKKOBbIx nopog Tpwaca Hoso SenanaAnn B Conee rnyOoKHe 30- 
HI 3EMHOli ~=KOpbI HaGmOLaeTCA MCCNeMOBaTeL HAA CMeHa BTOPHYAbIX MAHEpa- 
JOB, OOpasytOulnxcH 3a CueT BHOH3MEHEHHA BYJIKaHN4eCKUX CTEKOJI H OC HOBHBIX 
Huarnoka30s. Jia BepxXHei 3OHbI paspeza XapakTepHb] BIOPHYHbIN AHAbuMM 
HM refinanqut, NOCMeLOBaTebHO CMEHAIONIHeCA B HHXKHNX 3O0HAX KaJIbUMEBbIM 
MeOUTOM — JIOMOHTUTOM H Jlasiee IPCHHTOM OHOBPeMEHHO MpOucxOsMT pes- 
KOe yMeHbUIeHve COMepKaHHA KaJIBUMEBO-HATPHEBBIX MarHOKMA30B MH MOABUIC- 
HHe HOBooOpa3s0BaHHoro abOuta. Ha ccnoranuu pacot Kymca Tep ep i) 
MpHwen K BbIBOLY, YTO PerHOHAaJIbHO pacnpocTpaHeHHbe Lec WHTCOMep Rane 
TOMA B KOTOPbIX L€OJIMTbI BOSHHKAIOT 34 CueT MACCOBOTO 3ameIeHHA PaHee 
CYUIeCTBOBABLINX KOMMOHEHTOB, MOXKHO P#CCMATPHBATb Kak CaM) IO Be}, XHIOIO 
(anno pervonanbuoro MeTamopdu3Mma, NpeAWecTBYIOLLy10 Pallnu 3e JICHBIX CJIaH- 
fies. Tepnep cuntaet, 4TO WeOHTOBaA (AlluA MMeeT TY 2Ke SHAGHMOCTH, FIO H 
py rue metamopduueckue cballvn, 4 Kak Obl 3anomHAeT NPOSeN Mery OCA104HbIM 
M coOcTeeHHO MeTamop@uyeckHM mpoueccamu. B nocelywouwx pa6olax HOBO- 
genanyckux reonorop (!!) uommMToBad chaHA perHoHasbHOrO MeTamopd H3Ma 
| aha 6blsla pacuseHeHa Ha PAL Comee APOOHbIX 30H, MOCNELHAA H3 KOTOPBIX 
He 


TOcpeMCTBeHHO TpaHHYHT C KJIaccH4eCKHMH MOposamu (bau 3eIeHBIX CiaH- 
fies Hospoh SenaHyun. Beiensiotca cvleayroulwe 3O0HbI- 1) 30Ha H3MeHeHHA 
7 677 


i 


> 


} 


x 


cTeKJla TyOB B reliaHUT (HHOrLa CTHABOUT) H aHaNbUMM; 2) 30na 3amMeneHua 
refilaH.UTa JIOMOHTHTOM HM KaJIbILMeBbIX 1JlafHOKJIa30B — JIOMOHTHTOM MH 

\ abOuTOM; 3) 30Ha pa3BHTHA MpenHuTa u 
IYMUeIIHTa, BOSHHKAIONIMX KaK Hemocpey- 
CTBEHHO MO MwarMokla3aM, TaK M MIpu 3ame- 
UI€HHH JIOMOHTHTA. 

ABTOpbI NOJYEPKUBAaIOT, TO px reit- 
WaHuT (CTHIbOMT) — JIOMOHTHT— IIpeHutT— 
SMMOT NpelcTaBIaeT Cobo ecTecTBeHHYIO Cce- 
PHIO MHHepaJIOB C MOCJIeLOBaTeJIbHbIM BO3- 
pacTaHvem cTemeHu eruapatTaun. 


Pue. 1. Teonornyeckan cxema BepxosHcKkoro xpe6ta 


\ LOK KOKA S ‘ HW CM@XKHOH TepputTopHH Jleno-BusmtolcKol BnaqHHbl C 
\ DARDS HaHeCeHHbIMH 30HAMH PerHOHaJIbHOrO aiKreHe3a HW Me- 
WQS CK LAS] ss Tarenesa. 1 — mem; 2—tpa; 3 — wpa — Tpuac, 


Bepxosaube; 4 — nepmb; 5 — kemOpui; 6 — 30Ha He-) 
H3MCHe€HHOTO TJIHHHCTOrO WeMeHTa; 7 — 30Ha H3Me- 
HeHHOrO YVIHHHCTOrO H KBapleBO-perenep allMouHoro. 
‘ieMeHta; §& —coHa KBapUHTOBHAHbIX CTpyKTyp H 
WHOKTAIp H4eCKH-FHAPOCIIOAHCTO-XJIOPHTOBOrO IleMeH- 
=n Ta; 9 — 30Ha «INMMOBHAHEIX» CTpyKTyp H XJOpHT-Myc- 
‘Ee NWI KOBHTOBHIX (umuToB; 10 — snuq0TOBO-anb6u roBan 
150i NON Sa 5OME COON 30Ha (Pal 3eJICHBIX CdHUeB (BLIXOAbI KAMCHHOYTOJb- 
HbIX H J€BOHCKHX (?) MOpOA; MOKa3saHoO He BMaciTaGe) 


30HBI, BbI.eeHHbIe B TEPpHreHHoM Komiuiekce BepxoAHbaA, Mle OTCYTCTBYIOT 
BYJIKAHOFeHHbIe NMOPOAbl, TEM HE M€HEe JIErKO KOPPeJIMpyloTCA C 30HaMM ByJIKa- 
HOreHHOrO KomMeKca Hosoi SenaHquu. STO CBA3aHO C TEM, YTO B OTJCJIbHBIX 
cTpaTurpaduyecKux MHTepBalax paspe3a BepxoAHbA MOABJIAIOTCA TecuaHble 
HOPOJbl, COXKeHHbIC CBEKHM OOJIOMOUHIM MaTepHaJIOM, BOSHHKIIHM 3a CueT 
HEIMOCPe€ACTBEHHOFO Pa3pYyWIeCHHA H3BePXKeCHHbIX NMOPOA, H30OMyIOWUxX cpel- 
HHMH WJlarHoKla3saMu WM (eMH4eCKHMH MHHepasiamu. Tako «pojCTBeHHbI» 
XHMUKO-MHHepasIbHbIt CocTaB TepBHMuHorO BellecTBa MpelonpeseAH,  4TO 
B Bepxosube, Tak Ke Kak 4 B Hospok SenaHquu, Ha pasHbIxX CTa_MAX U3MCHCHHA 
MOPOk BOSHMKAIOT XapaKkTepPHble BTOPHYHbIE MUHEPalibl, ABJIAIOULMeCA Eka 
TOPaMM ONPeAeeHHbIX TEPMOAM HaMMYeCKUX yCJIOBHit. 

Tak, BNopoyax BepxHel 30HbI HEH3MCHEHHOLO PIMHUCTOPO WeEMeHTA, PasBHTOH 
no lepudepuHu cKaqyaTow cTpykTypbi BepxosHckoro xpeOTa 4 conpsA*KeHHOK 
C HUM HaTpopMeHHOH CTpyKTypbt Busiohickow BuaMHbl, WIMpOKO H3BeCTHH 
WeOIMTbI — reHaHIUT MW cTHIbOUT (puc. 2a). DopmMupoBaHHe HX MpOMCxo_HO 
B CTa\MIO HaUaIbHOFO IMMTeHe3Aa, ABJIAIOULErOCA HeEMOCpeACTBeEHHbIM MpooKe- 
HHMeM [MareHe3a, 34 C¥eT SAMCHICHHA KaJIbIMeBLIX IaPHOKIAa30B MU OOJOMKOB 
apySHBHBIX MOpoL. 

JIse culelyionyve 30HbI — H3MeHeHHOrO fIMHUCTOrO WemMeHTa u KBapWTO> 
BHJLHBIX CTPyKTYp MeCuaHHKOB — lesecooOpasHo OObeMHHTS B eMHYIO 30Hy. ) 
KBapleBo-pereHepalMOHHEIM WeMeHT MeCuaHHKOB HM CBA3AHHbIe C HAMM MO3aHu+ 
HbI€ CTPYKTYPBL NOABIAIOTCA C BEPXOB STOH 30HHI U YCNORKHAMOTCA M0 Mepe 
JBIOKCHHA BHH3 To paspesy. B BepxosHckom paspe3e B BepxXax STO 30HbI pe 
PHOHAIbHO MpOCeKUBAeTCA MOULHAaA Toa (OkOO 2500 mM) JOMOHTUTH3HPoBaH- 
HbIX I@CYaHHKOB, MPOTArHBaIOWIMxcaA Blob Bepxoauckoro xpe6Ta Ha pac- 
cTosHHe cBbue 2000 km. JIoMOHTHT 3amellaeT OGJIOMOUHBIC KaJIbILMeBbIe’ m1a- 
rHoka3bl. B cusy Toro, 4YTO 3TO 3amMeNjeHHe COmpoBomaeTca 3HAWHTeJIbHBIM 
yBeM4eHHeM OObeEMa HOBOOOPas0BaHHOTO KOMMOHEHTA, JIOMOHTHT pacnpocrpa: 
HACTCH Ha CM@XKHBIE yUaCTKH NMOPOH, BLIMOJIHAA BCe CBOOOJHBIE OPOBBIe Ip O- 
cTpancTBa (puc. 26). Tlopona B IeJIOM MpHoOperaeT HHOra XapakTepHHIM MAT- 
HHCTHIM OOJIMK, CBASAHHBIM C HepaBHOMepHbIM pacipesesieHHeM JIOMOHTHTOBOTO 
memeHTa. VicuesHoBeHve JIOMOHTHTA B HMKeeKAMUX COAX JAHHOM 30HbI CBA- 
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Puc. 2. a — KpHCTaJlJibl cTalbOHTa, BbIJeIeHHbIe H3 MecuaHHKa OaTbIbIXCKOH CBHTbI (Cr 

Hamexan cKpaxuna; 96 X ,OLMH HUKOJb; 6 — HOBOOOpas0BaHHBIH JOMOHTHT, 3aMelaloului 3epHa 

OOMOMOUHEIX KAJIbIHeBbIX M1arHOKNa30B VM BHIMOHAIOUIMH CMexKHbIe MOpOBbIe yuacTKH, Necua- 
‘ { 

HHK OaTbIIbIXCKOM CBHTbI (Cr;) 43 ITpHBepxoAHCKOrO nporn6a; 108X , HuK+; 6 —IIpeHHT, pa3- 


BABAaIOULHHCA MO MarHoKa3aM Hi BbIMOJHAIONLMH MOpOBble MpOMexKYyTKH MexKy TeppHreHHBIMK 
-3epHaMH; mecuaHHK OepaHAHHCKO;i (P12) cauTbt BepxoscKoro xpe6ra; Gacceiin p. Kean; 108, 
OJMH HHKOJIb; 2 — HOBOOOPas0BaHHA SIIMAOTA B 2KHJIKE, BbIMOJIHCHHOM aJIbOHTOM H AKTHHOJINTOM; 


¥ 


dbunuToBaa nopoza (C — D?) BepxosxcKoro xpe6ra; OacceitH p. Yana; 270X , OMHH HHKOJIb 


(JIAH, rT. 139, Ne 8, Koccosckaa, Llytos 
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3aHO C H3MCHeHHeM XapakTepa NepBHYHOrO OOJOMOUHOLO MaTepHasa NeCYaHHKOB 
B KOTOPbIX B COCTABe NOJIEBOLINATOBOH accOoWMauuH NpeoOlalain HaTpHeBbl 
WH KaJIMeBble pa3HOCTH. 

B necuaHbix noposax YeTBeEPTOH 30HbI Ha Pa3JIMUHBIX YPOBHAX OOHApyxKe 
HOBOOOpasOBaHHbIi MpeHHT. OH MpescTaBsIeH HeMPaBHJIbHbIMH arperaTHbIM 
yellyiuaTbIMH OOpa30BaHHAMH, pexe KpHCTaIMYeCKH OOPMJICHHbIMH He 
JIQJIMMBIMH, S3AMeLaIOWHMH MWwlarvOKJa3bl HJIM SalOJIHAIOWIMMH MOpPOBble yua 
cTkH (puc. 2e). CpBeTonpemomieHve muHepana N, = 1,650; NV, = 1,620; 
+2V = 66°. XapakTepHbl JOBOJIbHO BbICOKHe, HHOPa AHOMAJIbHbIe WBeTa HHTep- 
cbepeHUMH MH HepaBHOMepHO-MO3saHyuHOe yracaHne. ; 

CambiIMH J PpCBHHMM OTJIOXKCHHAMH, KOTOPbIe OBI HCCeEQOBaHbl aBTOpaMH, 
ABJIAIUCb CPUJIINTONOLOOHBIE NMOPOAb! HWKHEH NepMH, BbIXOLAUHe B HanOovee 
HMHTCHCUBHO JIMCJIOMMPOBaHHbIX y¥YacTKax CBOZOBOH uacTH BepxosvHcKoro aHTH- 
KJIMHOPHA, OTHOCHMbI€ K YeTBepTOH 30He. B mpesesax STOO yuacTKa B Apax 
OTI@JIbHBIX cTpykTyp B. A. Buxeptom Obl 3akapTHpoBaHb! emule Oosee ApeB- 
HHe€ OTJIOXKeHHA, aTHPOBaHHble Kak KapOoH — JeBou (?). OOpasiibl STHX MO-| 
pol Opt s06e3HO nepenaHpt B. A. BuxeptTom aBTopam. | 

Msyuenve mopog 43 STHX OTO%KeHHH NOKAasasl0, YTO B HAX HapsAy C acco-| 
IMallHAMH MYCKOBHTAa, XJIOPHTa HW aJibOHTa, HMeBLUHX IWHpOKoe pacipocTpa-, 
HeHHe yxKe B HHW2KHEM Me€PMH, B MACCOBOM KOJIHYeECTBE NPHCYTCTByeT HOBOOOpaso- | 
BaHHbIM SNMLOT, BCTPeyaloulMlica B BHZe€ KPyMHbIX NOpHpOnoOOHEIx BbILeJe-| 
HH WIM BbIMOJIHAOULMH MHOPOUHCeHHbIe MpoOKHIKU (puc. 22). Kpome Toro, 
B MaCCe XJIOPHTOBOFC LEMEHTA MOABJIAIOTCA HIOJIbUAaTbIe WH WIECTOBATbIe KPUCTaJ- 
Jbl akTHHOUTAa (Vg = 1,640; Np = 1,621; cN,g = 18°) u nnacTuHuaTbIe OOpa- 
30BaHHA Oyporo, CHbHO MneoxpoHuHOoro cTHbnHOMelaHa (N, = 1,670; 
N, = 1,580; —2V ouenb manenpkuii). IIpenut B 9THx Nopofax ucuesaer. Ina 
‘ MOpPOA XapakTepHbI CerperalMOHHO-Gs1aCTOBbIe H OUKOBbIe CTPYKTypbl. Hando- 
Jiee [peBHHe nopoxn BepxosHckoro pa3pe3a JOJDKHbI ObITb OTHECEHLI K CO6- 
CTBEHHO MeTamMopduyecKHM OOpa3sOBaHHAM QallHH 3eJIeHbIX CJIAHILeB. 

Takum o6pa3om, B pa3pe3e TeppHTeHHEIX OTOMKeHHH BepxovAHbA, Tak Ke 
Kak H B BYJIKaHOreHHO-OCalOuHOM KommsieKce TpHaca Hospok SesaHyHu, Ha- 
OroqaeTcCA raMMa MIOCTeMeHHbIX H3M€HEHHH MHHEepaJIbHOrO COCTaBa NOpoy C M0- 
CJIEOBATeJIbHbIM NOABJICHHEM BTOPHUHbIX MHHEPaJIOB C BOSPacTaIOUleH CTeEMeHbIO 
HeruApaTauwu, 3aBepliaroulaAcA BO3SHHKHOBeCHHeM 9IIHOT-aJIbOHT-XJIOPHT-My- 
CKOBHTOBOH aCCOWMalHH alu 3e/IeHbIX CIAHLEB. 

B ta6n. 1 QaetcaA KoppeAUHA 30H (halHH perHoHasbHOrO 9THTeHe3a # 
MeTareHesa) TEppHreHHbIX OTJOKeHHH BepxoaHbA C BYJIKAHOreHHBIM KOMIVIeK- 
com Hosok Senanyun. 

CnelyeT NoL4epKHYTb, YTO HHXHKATOPHI 30H SMHTeHe3Aa, MpPeIO*KeHHble Az 
ByJIKaHOreHHoro Kommvsiekca (11), He MOryT HMe€Tb YHHBePpCaJIbHOPO 3HAUeHHA AS 
TePPHIeHHbIX OTJOKeHHH. PervoHasbHOe PacNpocTpaHeHHe LWeOJIMTOB H NpeHuTa 
B OCaJOUHbIX H OCALO4UHO-MeTaMOP@H3OBaHHbIX MOpoOsax — ABJICHHe OTHOCH- 
TebHO peyKoe. I[losTomy B KayecTBe HHAHKATOPOB 30H perHo- 
HaJbHOTO 39NHreHe3a H MeTAreHe3a B TeEPPHFreHHBIX OT- 
JOKE HHAX WelecooOpasHo HCNOJb30BaTb, C OMHOH CTOPOHbI, ECTECTBEHHBIe 
rpaHHllbl B CTAMHHbIX MpeBpauleHHAX TVIMHHCTHIX MHHepaoB (Tab. 1), a c 
Apyrou — cTeneHb nepepa6oTKH NepBHYHBIX CTpyKTyp MecuaHbix Mmopoy. 

Teonornyecknit HHCTHTyT Tloctynn1o0 

AkajlemuH Hayk CCCP 15 II 1961 
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FEOJOLHA 


tO. A. JIABPYLIHH u P. E. FATEPMAH 


OCHOBHDIE IJTAMbi UCTOPHH PASBATH SI PACTHTEJIBHOCTH 
B HH30BbHX p. HHAMPMPKY B YETBEPTHYUHOM NEPHOAE 


(I]pedcmaenexo axademuxom B. H. Cykaveeoim 8 IV 1961) 


Jlo HacTosuero BpemeHu Ha TeppuTopuH IIpumopcKoh HU3MeHHOCTH OTCYT- 
CTBOBANK HaeKHbIe AaHHbIe MO HCTOPHH PaSBUTHA PaCTHTE/IbHOCTH B YeTBEP- 
‘THUHOM nepvoge. B nocneqHee BpeMA NOABHJNCb axe BbICKA3bIBAHHA, TO 
‘yeTLepTHuHbie oToxKeHHA []pumopcKol HH3Me€HHOCTH He OOHAPYKHBAIOT 
‘Kakux-u6o0 CYyWIeCTBEHHBIX KoseOaHHi KJMMaTa B TeyeHHe YeTBePTHYHOTO 
flepvofa wv Ha PpaBHHHHbIX TeppHTOPHAX HH3MCHHOCTH JI€(HHKOBbIe WH MexKJIE]- 
“HHKOBbIC 3MOXH HHYEM MOUTH He OTJIMYAIHCb (2): 

B 1959—1960 rr. u3yyeHHe YeTBEPTHUHbIX OTIOKEHHH B HH3OBbAX Mngu- 
‘rupku mposogu IO. A. Jlaspyuimu, KOTOpbId paspaOoTal HoBylo CTpaTurpa- 
uyeckyto Cxemy YeTECPTHYHBIX OTOHKEHH STOO pervona HM CoOpayl MaTepHa 
WIA CNOPOBO-NbIbUeBOFO AHAIH3a NOYTH M3 BCEX TOV, YETBEPTHYHBIX OTIOXKE- 
Hui. Tipopenennpii P. E. Putepman avasu3 cnop H NbWWIbUbI NO3BOsIAeT BOCCTA- 
“HOBHTb HCTOPHIO PasBUTHA PaCTHTebHOCTH B HHSOBbAX Pp. MuMrupKu. 

Han€oslee DpPeBHHe YETBEPTHUHbIe OTIOKEHHA BbINOMHAIOT TEKTOHHYCCKYIO 

genpeccuio Wanruuckoro fosa uv BbifeneHb IO. A. JlaBpyumMHbim B WaHrik- 
cKyto cBHTY. I]pescTaBleHbI OTI0XKEHHA WaHTHHCKOH CBHTbI TOJMEH aJIJIOBH aJIb- 
HbIX M€CKOB H a/ICEPHTOB, BHAHMAA MCILHOCTh KOTOPbIX JOCTHTAaeT 60 m. OTsloxKe- 
HHA CBHTbI NOMpasfe/AIOTCA Ha TPH MOMCBUTBI: HH2KHE-, CPeAHe- H BepXHellaH- 
runckyo. HanGonee NOHO OTMOXKEHHA WAHTHHCKOH CBUTbI ObIIH H3yueHbI B 
‘oOHaxennu Cpmxol Ap ('). Bospact OTJOMRKEHHH WAHTHHCKOH CBHTHI ONpeweAa- 
‘eTCH HaMH MpeANOMOKUTeIbHO Kak HMAKHHH MeHCTOWeH — HU3bI CpeqHero 
nefictoueHa. OcHOBaHHeM JIA TaKOH JaTHPOBKH CJTY2XKUT CTpaTHrpadHyeckoe 
‘MONO%KEHHE CBHTbI NO OTHOMEHHIO K Oosee MOJOALIM YETBEPTHAHBIM TOVILAM, 
“WMCIOUIMM HajexKHY!O MasleOHTOJIOrHyeCKy!O XapaKTepHCTHKy. 
__B cnopogo-nblibleBoM cieKTpe HWKHEIWAHTHHCKOM MOACBUTbI, OTHECEHHOH 
K HWXKHEMY MNefCTOLWEHY, COMEPHRUTCA OOMbIICE KOJIMYECTBO IIbIIbILbI I PeBec- 
HEIx nopoa (pue. 1): Larix 10—30%, Pinus pumila 25—50%, Betula 20—35% 
a TakxKe ECTPeuaioTCA eAHHHUHIe sepHa Picea (3%). K 9THM OTJO%KEHHAM MPH- 
‘ypoueHbl HaxOJKH KPYMHbIX CTBOJIOB Cepesbl, a TaKxKe XBOHHbIX JePeBbeB 
cpean kotoppix H. [. Cenxesuy onpegzenusa Larix sp., Picea sp. B He6oJIbUIOM 
KOJNUECTEe B STOM TOME BCTPeyeHbI TakxKe WHWKU Larix sp. Takum oOpasom, 
TIPHBefeHHbIe MaTepHaJibl NOKA3bIBaIOT, UTO BO BPeMA (bOpMHpoBaHHA OTJIOXKE- 
Hui HYXKHEIUAHTHHCKOM MOACBUTHI B HH3OBbAX MHAMrupKH Npouspactaa CBeT- 
JlO-XECHiHaA JMCTBEHHHYHAaA Talira c mpumecio elu u Cepespi. IlpucyTcTBHe B 
lenekTpax nbivibubi Picea u ApesecHol Betula, B HacTonmee BpemMaA MPOUSpPacTato- 
IHX 3HAYHTENbHO 1OAKHEE, LaeT OCHOBAHHE YTBEPAaTb, ITO KJIMMaT HW2KHero 
HvelictoueHa Chil Tensiee COBPCMeHHOTO. 

K otnoxKeHuam cpeqHero muelictouena IO. A. JlaBpyuimH OTHOCHT ocaaKH 
ajliav XOBCKOH, auyarbiiicKoll H BOPOHILOBCKOH CBHT. OTH OTJO2KeHHA Obl 
HSyueHbI B OOHAKeCHHAX NO. P. Asauxe, mpoToKe Auuarpit — Amnauxa, 
ip. Bepenéx (Enoub), no p. Mugnrupke, re onn CulararoT BUAMMYIO yacTb pa3- 
pesa I[IpumopckoH HH3MeHHOCTH. Camaa JipeBHAA H3 H3SYYeHHbIX CBUT — aJl- 
pouxoncKan —cnoxeHa TOME aAeBPHTOB TeMHO-ceporo HH AKeJITOBATO- 
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ceporo 1BeTa C TOHKMMM JIMH304UKaMH MecKOB wu TOpda, a B HWKHeH YaCTH MeJIKO- 
u TOHKOSePHUCTBIMH MecKaMH. BuMMaad MONJHOCTh aJlaHXOBCKOH CBHTbI 
mocturaet 20—22 m. Ilo renesucy 93TO aJJIOBHaJIbHbIe OTOAKECHMA. B cnoposo- 
I[bWIbI[@BbIX CHe€KTPaX aJIaMXOBCKOM CBHUTHI MbWIbla APeBeCHbIX MOPok OTCyT- 
cTayeT. Han6ouburee pacnpocTpaHeHue MMeeT MIblIbila KyCTapHMKOB, KyCTap- 
HWYKOB, a TakxKe TPaBAHUCTHIX pacTeHuh. CpaBHUBaA NO YYeHHbIe CMOpOBO- 
IIbLIbILeBbIC CIEKTPbI C COBPEMEHHOM PACTHTEJbHOCTHIO B HH3O0BbAX P. Mu .urupKu, 
MOKHO YTBepKLaTb, YTO KJIMMaTHYeCKHe YC/IOBHA BpemeHu ChopMupoBaHHA 
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Puc. 1. Caoquaa cnopoBo-nblibueBad J\HarpaMMa. YeTBeEPTHYHIX OTMOMKeHHH HH38OBbeB p. MHAH- 
rupku. J — necku; 2 — topd; 3 — aneBpuTbl C TOHKHMH JIMH304UKaMH TlecKoB; 4 — TOHKOCJIOH- 
crble aleBpuTbl, 5 — vepeqoBanve TOHKUX MpOCOeB asleBPpHTOB HM WeCKOB; 6 — TOHKOCJIOMCTHEe 
ANCBPHTbI, MPOHH3aHHble BepTHKAIbHOCTOAIMLMMH KOpelIKaMH TpaBAHHCTOH pacTUTeMbHOCTH; 

7 — MOULHbIe CHHPeHETHUCCKHE NOBTOPHO-KHIbHbIC JIbbl 


aJIJIaMXOBCKOH CBHTbI ObWIM CypoBee COBpeMeHHEIX. B 9STO BpeMs CyeCTBO 
BaIM O€3JICCHbIC TYHAPOBHIE NaHWaPTbl C HESHAYHTebUbIM YYaCTHeM KyCcTap- 
HUKOB. QTOT OTP€30K YeTBEPTHUHOTO NepHOa MbI CBASLIBACM CO BPCMeHeM MaK- 
CUMaJIbHOrO oOJlefeHeHuA. CrpaTurpaduyeckn BEIe B paspese I]pumopcKon 
HM3MCHHOCTH JIEXKUT TOJIULAa OSEPHO-OOJIOTHLIX OTJIOXKEHHH AYYArbIMCKOH CBUTHI, 
IIP€ACTABJICHHbIX CBETJIO-CeEPbIMH, Ca60 OX*Ke/e3HeEHHbIMH TOHKO3e€pHHCTHIMH 
necKaMH M aJleBpuTaMw MomHocTbiIo Wo 10 M. 

Ha KOHTaKkTe ¢ aJuauxXOBCKOM CBUTOH OMMCHIBAeMBIC OTOXKEHUA OOPAasyl0T 
KPYIHbIe CyOakBaJIbHbIe TCeBOMOPCO3bI MO JIeLAHbIM w2HIAaM (*). B OTMOXKeHHAX 
BCTpedaeTCA HEKOTOPOe KOJIHYECTBO OOJIOMKOB CTBOJIOB LPeBOBHHOH Oepesbl 
M XBOHHBIX. B CNOpOBO-HBIWIbUeBLIX CI€KTpax STO CBUTbI BOSpacTaeT cosepxa- 
HM€ JIbWIbUbI APCBECHbIX MOPOA, B OCHOBHOM J{peBOBHAHOH Oepe3sbi. B cocTaBe 
HeJLPCBECHBIX Pe€3KO YBEJIHYHBaAeTCA MPOWeHTHOe COMepxKaHHe MbWIbIbI KycTap- 


HHKOBbIX BHOB 6epesbi H ObXH (cBbIUe 50%). B pacTHTeIbHOM MTOKPOBe B STC 
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Bpema rocimoscTBoBava OJIbXOBO-Oepe3z0Ban JecoTyHapa. OTmowKeHHA 9TOrO 
Bo3pacTa, MO-BHMMOMY, WIMpOKo paciipocTpaHeHbl B IIpumopcKoH HH3MeHHOCTH. 
Ha p. Sue B oOnaxKeHHU Myc-Xax K HMM MO%KHO OTHECTH, CYA NO Na/IMHOJIO- 
PHYeCKUM HCCJe{OBaHHAM P. E. Turepman (°), HmkHioio uacTh paspesa. Ha 
0. B. JIaxoBcKoM B OCHOBaHMH paspe3a aJIJIOBHaJIbHOM PABHHHbI MMCIOTCA TaKxKe 
OTOKEHUA, BbIMOJHALOULME cyOakBaJIbHbIe MCeBLOMOP(pOsbl MO Jle,AHbIM 2K- 
yiam, KOTOPbIe HMeIOT CXOMHYIO C Hallie MaMHOJIOrMyeCcKy!lo XapakTepuCTUKY 
(°). [IpuseqeHupie MaTepMauIbI MO3BOJIAIOT HaM PaCCMaTPHBATb BpeMA cbopMupo- 
BaHHA OTMOMKeCHHH AU4UarbICKOH CBUTbI Kak MeCKJIEHHHKOBOE BPeMA H IIPe]IOJIO- 
SKUTeEbHO COMOCTAaBJIATS CFO C MECCOBCKUM M@KJICLHUKOBbeM SanaqHol CuOupH 
wu OfMHWOBCKHM— PycckoH paBHHHbl. 
 OTAoxwKeHHA BOPOHIOBCKON CBUTHI NpeACTAaBJeHbI TOJMMeH CHJIbHO JIbAMCTHIX 
AJIeCBPUTOB, OpraHO-MMHepasbHbIMM OCaKaMM HM CHHTCHCTHYHBIMH HM MOULHbIMH 
TIOBTOPHO-2%KUJIbHbIMM JIbaMH. Momuoctb cBuTb Jo 30—35 mM. OTIOKeHHA 
€BUTHI NO renesucy asuOBHabHbIe. Ha TeppuTopuu IIpumopckol Hu3MeHHOCTH 
‘OHM MMeIOT WIMpoKoe pacipocTpanenue M MSBeCTHDI B 6accefine Hub, Aasen, 
KOVJIbIMbI, a TAK2KE Ha HopocnOupcekux ocrpospax. Bo3pacT CBuTbI OMpeteAeTCH 
‘HaXxO4KaMu OCTATKOB MJICKONUTAIOMMX, WphHallexkauux BepXHellaJleosMTH- 
‘ueckomy Kommuiexcy. Ilo marepuaam H. H. PomanoscxKoro (°), E. M. Karaco- 
HoBa (2) w H. I. Kynpuuoit (*), k oT0xKeHHAM STOM CBUTHI IIPHyPOueHb! TAKAKC 
‘HaXO{KH OCTATKOB MaMOHTa PpaHHero THMa HW KPYNHBIX cbopM slomlaqen, KOTOpbIe 
“BCTpeyaloTca B HUX Hapafly C NO3qHHM THIOM MAMOHTa H, MesIKOH cbopmMou 
lomazu. Ha ocHoBaHHv 3TUX JaHHbIX MbI CUHTACM BOSMOXKHbIM LATHPOBATh OTVIO- 
SKeHHA KOHILOM CpesHero MuielicTolWeHa M COMOCTABATh UX CO BpCMCHeEM BTOPO- 
‘To ONeLeHEHHA STON OOACTH, KOTOPOe MOXKHO MPEAMOORUTEMbHO Map aJEH3O- 
BaTb C TA3OBCKUM HIM MOCKOBCKMM OvleqeHeHHeM. CHOpOBO-IIbIIbUeBbIe CMEKTPbI 
STUX OTMOKEHUA XapaKTepH3yIOTCA OTCYTCTBHEM MIBIJIbILE APCBECHBIX MOPOA 
‘M KycTapHukosB. B OovbioM KOMMYeCTBe MIpHcyTCTByeT, IbiIbia TPaBAHHCTHIX 
-pacrenuu. JlangqmiadpT sToro BpeMeHH MpeAcTaBJ Ad co6on GessecHylo TYHApy, 
'B KOTOPOH COueTAIHCh y4acTKH OOJIOT C KaMeHHCTOH TYHApoH. 

_ Cpequ BepxHelJIeMCTOMeHOBbIX OTJOXKeCHUH BbIACAIOTCA OTJIOXKeHHA CIy- 
HICHHBIX O3€PHbIX KOTJIOBHH H asloBHi | HalnoluMeHHoH Teppacbl. Ha mopepx- 
HOCTH COMBI WM Jpyrux OoJlee BbICOKMX S/IEMeCHTAX pembeta Hepe~KO MOxKHO 
BCTPeTHTb CIYUIeHHEIe OSePHbIe KOTJIOBMHbI, YaCTHYHO BbIMOJIHEHHbIe O3ePHO- 
alaCHbIMH OTJOKEHHAMM. STO AeBPHTbI UJI MOUTH COBEPIWeCHHO HepasJIOAUB- 

‘quMiica Topd), MOMHOCTHIO 0 7M. B HuX BCTpeualoTCsA OCTATKH 2KUBOTHBIX BepXHEe- 
naleo JUTMUeECKOrO KOMINIeKCa, Cpe KOTOPbIX COBMCCTHO HalileHbI MaMOHT M03]1- 
Hero THMa HW KapsAMKOBbIt MaMoHT. B Tose 9TUX OTIOXHKeHUM OOHAPYy2KeHbI 0O- 
_ JIOMKH CTBOJIOB J[PEBOBHAHOH Cepesbi. B cNOPOBO-IIbIIbUeBHIX CHEKTPax mpeobsa- 

“jlaeT MbIIbia KYCTAPHUKOBbIX BHOB Oepe3bl WM OJIbXH, a TAK2KE HaleHa e]u- 
HWUHaA MbWIbua JMCTBEHHHIbI u CocHEI. IIpH cpaBHeHHA NoJyaeHHoro CMeKTpa 
€O CHEKTPaMU OTJIOXKEHHM BbICOKOM MOHMBI Pp. Bepeséx (Esoub), pacnouiomxeHHol 
B Tol X%e pacTHTebHOM 30He, MOXAKHO NpHHTH K BbIBOLY, ATO KMMAaT Halada 
“pepxHero mJlelcToueHa Obl Telvlee COBPpeMeHHOTO. Bpema tbopMHupoBaHHA STHX 
ocayKOB ComocTaBiIAeTCA HAMM ¢ Ka3aHILeBCKUM HJM MUKYJIMHCKUM M@2KJI€ 2, HA KOBb~ 
‘em. | HainolimenHaa Teppaca MuyqurupKy, BBicoToH 12—15 M, cJIOx%KeHa MeJIKO- 
“TecuaHHCTHIM M aJIeBPHTOBLIM MaTePHaJIOM C MONIHDIMM 2KHIaMH CUHreHeTu4eC- 
KUX bos. Bospact ee, mo reoMopdosOrMyecKHM HW MaJIeCOHTOJOTHYeCKUM a 
_HBbIM, OMpeyeiseTcH KaK KOHEIL BepXHero melicTtoueHa. CropoBo-liblJIbieBble 
CMeKTPbI H3 OTJOXKEHH STO Teppacbl XapaKTepHsyloTCA NodTH TIOJIHbIM OT- 
CYTCTBHEM IIbIJIbUbI A peBeCHbIX MOpos H KyCTapHUKOB. B 60JIbLIOM KOJIMYECTBE 
BCTPC¥eHA IIbIJIbIa OCOK, 3/1aKOB, paSHOTPaBbA, MHOTO MIBIVIbILb] TlovIbIHeH. B co- 
¢Tape cnop mpeodaqaeT Selaginella sibirica. Bce 3TO CBHJeTeJIbCTByeT O TOM, 

“To KiWMaT KOHIa BepXHero MlelcToWeHa OTIMYAICA 3Ha4gHTeJIbHOH CypOBO- 

CTbIO MH COBMaLaI, MO-BUAMMOMY, BO BpeMCHH C SbIPAHCKHM OVvIeqeHeHHeM. 
K rouloueHy OTHOCATCA OTAOKeHHA BbICOKOM Hu3KoH noumM Magurupku Hu 

g IpHToKoB. CnekTpbi BEICOKOH nome: MayurupKu XapaKTepH3yIOTCA OOJIbUIMM 

aa IIbWIbIbI IPeBeCHEIx NMopog. Ckopee BCero STO CBASAHO C 3AHOCOM 
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IIbIJIbILbI APEBECHBIX MOPO C tora, a TAKIKE MO*KET OOBACHATLCA CMEMLEHHEM Ppa 
HULL, ApeaJiOB APEBECHbIX MOPOL K CeBepy. Ha 9TO YKa3bIBaeT, B YaCTHOCTH, TO, UT 
B H€KOTOPbIX MeCTaX B BbICOKOH nolime (p. B. Spya), a Take Ha p MuaurnupKe 
B QJlaCHbIX OTJIOXKCHHAX MPHMEPHO Toro 2%xe BospacTa (Ha NoBepxHocin | Hay- 
NOHMeHHOH Teppachl) BCTPeualOTCA OCTATKH JPeBOBHAHOH Oepe3bl. STO cmenie- 
HHe TpaHHl apeaJioB ApeLeCHbIX MOpos K CeBepy ObIIO CBA3AHO CO BpeMeHeM 
KJIMMaTHyecKOrO ONTHMYMa ToJIOWeHa. 

CnopoOBo-lbluIbueBbIle CN€KTPbI HU3KOH NoHMbI MHAMTHpKHU CoxepxKaT CobWoe 
KOJIMYECTBO 3€HOCHOH MbWJIbIbI APEBECHbIX NOPOZ HB OOUIMX YepTax XapakTe- 
PpH3y!OT COBPeMeHHbIH cocTaB nacTHTeLHOCTH. H3ayiom%KeHHbIe MaTePHaJIbI T03- 
BOJIAIOT HAM€THTb Ha MPOTAKeHHUH YeTBePTHYHOFO TepHoLa HeOLHCKPATHBIe 
HU3MCHEHHA B PaCTHTEJIbHOM NOKPOBe, KOTOPbI€ COOTBETCTBOBAJIN OovIee TeMJbIM 
H Gonee XOJIOMHbIM OTpe3kam BpemeHH. IlepBpih, HanCo1ce TpeBHHH, Stam — 
UCTBCHHHWHAA Talila C HESHdUUTeJIbHbIM yuacTHhem Cepesbi HW ein. Bropok stan — 
TYHIpa C He3HA4HTe/ibHbIM Y4aCTHEM KYCT€aPHHKOB, TpeTHH — OJIbXOBO- 
Oe pesoBad eCOTYHApa, YeTBeEpTHH — CHJIbHO 3a60/l0ueHHaA TyHApa c yyacrt- 
KaMH K@MeCHHCTOH, MATH’ — ONbXOBO-CepesoBaA vIecOoTYHApa, wecToH — 3a- 
GoloveHHadA TYHUpa B COUeTAHHH C KAMeCHHCTOH, H, HAKOHeL, CebMOH — JIMCT- 
BCHHHUHO-OJIbXOBO -Gepe3soBaa slecoTyHapa (rojioueH). TakumM o6pa3o0m, Jus 
HH30BbeB MIHAHrHpKH B Ye1BepTHYHOM MepHose HameyaeTcA TO KPahHen mMepe 
YeTbIPEXKPaTHOe H3VMEHEHHE KJIMUAaTA, YTO ObIIO CBASAHO YACTHYHO C Yepeo- 
BaHHe€M Me@?KJICQHHKOBHH HW OvleqeHeHHH. B pacTHIeJIbHOCTH 93TO NpOABJAOCb 
Kak CMeHa TYHAPbi HW JIECOTYHAPHI. 


Teonornyeckuit HHCTHTYT Tloctynun0 
Anagzemun HayxK CCCP 8 IV 196) 
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4 

‘ 

JAHHbBIE CiOPOBO-NbIJIBLLEBOrO AHAJIH3A 

f BEPXHENOHTHYECKUX OTJOXKFHMM 3ANAMHOM FPY3HH 


x (ITpedcmaeaexo axademuxom B. H. Cyxareeoim 81 III 1961) 


_ Bnomb Gepera UepHoro mops, mexay pp. B3ni6p10 u Yepxoii (TynayTcKHi 
paiion, 3ananuan (py3ua), oOHaKaeTCA MUILHAA TOJIA KOHTIOMePaTOB, HSBECcT- 
Has B JINTepaType nod Ha3BaHneM «KOHTAuMepathl mbIca TMuyHab. Ilo dayHuc- 
‘THUCCKUM JaHHbIM BOSPaCT CBUTbI ZaTHpyeTCA BepXHHM MHOLCHOM H HHXKHHM 
4 CpeHuM nvimoueHom (?). Ha toro-BOCTOYHOH OKOHEYHOCTH STON MIOWAaLH C/OH 
KOHTJIOMepaTOB 3aMelaloTCA PIMHaMH, Ha nmpapom Gepery p. UepHor o6Ha- 
OKal0TCA TOMYSOOBATHIC, HSBECTKOBHCTHIC, HECKOJIbKO MeCuaHHCThIe PIMHbI NOHTH- 
sueckoro Bospacta, B yKa3aHHbIX COAX NOMHMO MOJIJOCKOBOH ayHbl BCTpe- 
‘MaIOTCA pacTrre/IbHbIe OCTATKH, MIpeACTaBJeHHBIe, PIaBHbIM OOpa3om, OTMeYaTKa- 
mu suctees. Bnepspie onn Obwin u3yyenb! IT. A. MueanumByan, KOTOPbIH 1aeT 
CNN YIOULHA CMHCOK BepxXHeNOHTHYeCKHx pacTeHul: Ginkgo biloba L., Pinus 
‘pithyusa Stev., Phrazmites oeningensis A. Br., Juglans acuminata A. Br., 
“Carpinus pyramidalis Heer, Alnus subcordata C. A. M., Fagus orientalis 
‘Lipsky, Quercus praechartwissiana sp. n., Cinnamomum cf. polymorphum 
‘A. Br., Apollonias barbusana Engl., Sapindus undulatus Ung. (3). 

' Jlerom 1960 r. B okpectuoctax 3omotoro Gepera (mpaBbiii Oeper Pp. Yepxoh) 
M3 BEPXHEMOHTHYECKHX OTNOXKEHHA, OXAPAaKTeEPU3OBaHHbIX ayHOH: Paradacna 
“Atichi R. Horn., Valenciennesia, Dreissensia rostriformis Desh., Dr ch 
“anisoconcha Desh. — uv npeacTaBJIeHHbIX TrouyOOBaTbIMH MeC4YaHHCTbIMH PVIH- 
|HaMH, 4BTOPOM ObIIH B3ATHI OOPasiibl AIA HSYYCHHA CNOPOBO-IIbIbUCBbIX KOM- 
innexcos. B pesy/ibTaTe OOpaoTKM H aHasu3a OOpa3sll0B Obl Ompewe/leHbI 
“MMKpOCnopbl cesyioulux pacTeHHn: Hymenophyllaceae, Cyatheaceae, Dickso- 
“niaceae, Polypodiaceae, Shcizaceae, Abies, Tsuga, Cedrus, Picea, Pinus, 
“Taxodiaceae, Cupressaceae, Ephedra, Salix, Juglans, Pterocarya, Carya, 
“Engelhardtia, Betula, Alnus, Corylus, Carpinus, Quercus, Fagus, Castanea, 
Ulmus, Zelkova, Celtis, Moraceae, Ficus, Magnolia, Liriodendron, Laurus, 
Liquidambar, Rhus, Evonymus, Acer, Tilia, Gramineae, Chenopodiaceae, 
Compositae, Artemisia. 

| Tio zannpm A. I. 36ep3una, Konrsiomepatnt mbica IInuyHyp o6pasoBanch 
pB pesysibrate HaKOMJIeHHA KpymHooGsomouHoro TeppHreHHOrO MaTepHala, BbI- 
“HOCHBUIeTOCA MOLLHOf TOpHO peKO, CymleCTBOBaBLIeH B BepXHETPeTHYHOE 
“ppema. Tak Kak HaHOOMbUIHH apeal MuTaHHA N10 cBoel rusporpaduyeckonw ceTH 
“umeeT p. Bapidb, Bayaioujas pxOM C MbICOM T]uuyHAOH, TO MOXKHO AyMaTb, YTO 
“MaTepHal JIA OOpa3s0BaHHA KOHTIOMepaTOB OblJI BbIHeCeH Ilaneo-b3p16bt0. 
“O jenbToBoM xapakTepe o6pa30BaHHA MUMILYHACKHX KOHOMepaTOB POBOPHT 
“Mx BeepooOpasHoe paciipocTpaneHue, OOMbUIaA MOLHOCTb Ha HeEOOJIbLIOM IIpo- 


-cTpaHcTBe, KOCad CONCTOCTh, CBOMCTBCHHAA JC/IbTOBbIM OT/OXKEHHAM, MOJIMMHK- 
“Topbili xapakTep HM, HaKOHeU, 3aMelleHHe KOHT/IOMepaTOB MOPCKHMH OCaAKaMHt 
B MeCTAX OTJAJICHHBIX OT yCTbA (°). 

> Hanpasnenne teyenua [Ilaneo-b3pi6u ObWwio MePHAHOHAJIbHBIM. Tlostomy 
MOKHO MpeANOOXKUTb, YTO B CMOPOBO-MbWIbIEBbIX CNEKTPaxX NHMYHACKHX 


KOHITJIOMEpaTOB JOJLKHO IIpHCyTCTBOBAaTb onpejsevIeHHOe KOJIHYeCCTBO ITIbIJIbIUbI, 
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mpvHecenHoe Bogamu Jlaneo-Bsbi6u u3 Coulee CeBEPHbIX PaHOHOB, PacmosoxKeH 
HbIX BbIWe MO TeEYeHHIO peKH. 

Uto xKacaeTCA CNHOPOBO-IbWIbUeBbIX CI€KTPOB AVJIJIIOBHaJIbHBIX, JCJIbBTOBbI 
HW IIpHOpexKHO-MOPCKHX OTJOXKEHHH, TO OHH B KaxKOH JaHHOW TOuKe Coulee UI 
MeCHEe OTPAaxKaloT OOIULMH XapaKTep PaCTHTeJIbHOCTH BCeH BbIMeNeKAaeH YaCT 
6accelina anHHol peku (1). CneqoBaTeIbHO, BbIBOLBI, CeaHHble HaMH HKe 
xapakTepe paCTHTeJIbHOCTH, OyyT KaCaTbCA He TOJIbKO Y3KOH MOJOCHI pacipo 
CTPpaHeHHA MMILyHICKHX KOHTJIOMepaToB, HO H BCeH TEPppHTOPHH, Pacnos10%*KeHHON 
m0 o6eum cTopoHam p. [lameo-b3ni6u. 

Bo BCex CHOPOBO-IbWIbICBLIX CIEKTPax MpOaHaJIM3HPOBaHHbIX HaMH OOpas 
OB JOMMHUPOBaa IbWIbIa [PeBECHEIX MOPON; MbiIbila TPaBAHHCTHIX pacTeHHH 
Tak %Ke KaK HM CMOp MaNOpOTHUKOB, BCTpeyalaCb B HESHAYHTEJIBHOM KOJIMYeCTBE 


Obiuud cocmaé 3 3 & & 3. § & § #28 
vr S oa og 2 3a 2 Ae 2 38s eau metemapae 
0 20% 0 1015%0 10%0 10%.0 I 10 20 50 90 80% 
eee It} a2 03 a¢ +5 eG 07 x8 


Puc. 1. Cnopopo-npiibuepad JHarpaMMa BepXHEMOHTHYeCKHX OTJOKeHNK 

mptca TIlnmyHabl. 7 — rainnbl necuaHHctple, 2 — CcyMMa cnop, 3 — CymMa 

TIbIIbUbI TPaBAHHCTLIX pacTeHHi, 4— CyMMa JpeReCHOH MbVIbub, 5 — 

mbiibia Artemisia, 6 — To %e 3u1aKoB, 7 —TO Ke pasHoTpaBba, 6 — 

To %e Chenopodiaceae 

| 

Kak BHHO u3 puc. 1, mbWwIbia ApeBecHbIxX pacTeHHii cocTaBsianeT 80—84% 06-| 
mero CeKTpa, TpaBAHUCTHIe 3aHHMaroT 12—15%, a cnopbI nanopoTHHKoB 4—5%. | 

Cpequ JIpekecHbIX Mopoy HanGouee NOHO MpecTaBseHa rpynna XBOHHBIX 
pacTeHuii, ocoGeHHO cem. Pinaceae. IIpimbua ponos Abies, Tsuga,Picea, Pinus, 
Cedrus BeTpeyalacb BO BCex OOpa3ilax, H MPHTOM B JOBOIbHO 6OJIbIIHX KOJH- ; 
yecTBax.Oco6o culeqyeT OTMETHTb OOHNHE MbWIbUbI posa Pinus, cocTaB/s1oweH 
24—27% MblJIbIbI BCeX [PeBeECHHIX MOpox. BnomHe BepOATHO, 4TO MpelcTaBuTewu 
STOrO pola NPHHaexKaT K NPHMOPCKHM COCHaM, C KOHILa MHOWeHA No ceH JeHb 
TpouspactTaiouumM Ha moGepexbe UepxHoro mops. UInuiKa ofHoro u3 HAYX — 
Pinus pithyusa Stev.— Opia HaliyqeHa B MOHTHYeECKUX OTIOMKeHUAX MbICa TIunyH- 
Abi, T. €. Ha mecTe ee HacTosuero oOuTaHua (*). 

OctasIbHad 4YaCTbh J[peBeCHBIX PaCTeHHH MpescTaBeHa HECKOJILKHMH BedHO- 
3eJIEHBIMA (POpMaMH H LIHPOKOJIMCTBeHHBIMH NMOposama yMmepeHHorO Tuma. 
IIpucyTcTBHe MbWIbUbI BeYHOSeeHbIX pacTeHuii — Magnolia, Liriodendron, 
Laurus, Ficus, Liquidambar — umee? paxkHoe 3Ha4ueHHe, Tak Kak BMecTe C 
HEKOTOPbIMH TOJIOCEMEHHbIMH HM CIOPOBbIMH PpaCTeHHAMH OHO MpuaeT BepXHe- 
MNOHTHYeECKOH (hlope cyOTpomMyeckHi OO6HK, NoWHee HW Apue BbIPAKeHHbI B 
MOCJI€LYIOUWMX KHMMePpHcKHX dpbiopax (°). 4 

PacTuTeIbHOCTh yMepeHHOrO Mosca MpelcTaBieHa pasJIMUHbIMH TpHpey- 
HbIMH (POPMaMM HM MOposaMu, XapaKTepHbIMU JIA eCOB HHKHEFO HM cpeHero 
ropHoro nosca. 

TpapsaHuctTple pacTeHusA, MO-BHMMOMYy, He COCTABAAIM OTIEIbHBIX PpacTH- 
TEJIbHBIX (OPMAallHH, Ha YTO yKa3bIBaeT HX HH3KOe€ MpOUeHTHOeE cosepxKaHHe B 
cnekTpe. OHH, BepOATHO, CO3aBaH TpaBAHOM MOKpoB seca. 
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_ CyleqoBaTesIbHO, COOTHOINEHHE OCHOBHBIX KOMIIOHEHTOB BepXHeMOHTHYECKO! 
opbl (MpeBecHEIX MOPOL, TPaBAHUCTHIX M CMOPOBbIX pacTeHHli) MOsBOUIAeT 
OTHECTH ee K JIECHOMY THITY H BbIeCJIHTb TOJIbKO OJHH, JIECHOH, CNOPOBO-IIbIIbIe- 
BOH KOMIIJICKC. : 

B wesom, cocTraB BepXHEMOHTHYeCKON PaCTHTEJIbHOCTH MOKA3bIBaeT JOBOJIbHO 
6oIbI0e 2KONOrMYeCKOe PasHOOOpasHe YyuaCTBYIOWIMX B Heli 9JIEMCHTOB, TO 
TOSBOMAeT MPeAMONOKUTL CYUIECTBOBAHHe B 9TO BPCMA BEPTHKAMbHOH 3OHAIb- 
HOCTH pacTUTeMbHOrO NOKPOBA H BbIPEMUTb CeMylollMe PacTHTebHbIe Tpynu- 
posku: 1) TemHoxBoiinpie seca, 2) mMpoKoNuCcTBeHHBIe seca, 3) mpupesHpie 
meca. 

TemMHOXBOMHbIe JIeca COCTaBJIAJIM BePXHHH TOPHbI MOAC MeCcOB, B COCcTaB 
KOTOPBIX BXOAWIM pasiHM4HEIe BuAEI poop Abies, Tsuga, Picea u HeKoTopnie 
BUbI powa Pinus. UacTb 9THX NOPOL, BEPOATHO, BXOHa B COCTAB CMeLIAHHBIX 
IUMPOKOJIMCTBEHHEIX JIECOB YMepeHHOro TUNA, OOpasOBaHHbIX Pa3sJIMYHbIMH Mper- 
cTapuTesamu poop Fagus, Ouercus, Castanea, Carpinus mw 3aHMMmatomyix 
CpelHu ropHbIi noc secos. B moceqHHX, MO-BHAHMOMY, BCTpewaJHCcb i 
mManopOTHUKH. 

' Beunosesenpie pacTeHua He CO3aBaJIH CaMOCTOATEbHBIX PAaCTHTeJIbHbIX 
TPyNMMPOBOK; BEPOATHO, BMeCTe C JPyrHMH TeIJIOyMepeHHBIMH Noposamu OHH 
‘yuacTBOBaJIM B eCaxX HUKHerO ropHoro nosca. IIpupeyuple seca CocTOAIM T1aB- 
HEIM oOOpa3om 43 pasiMuHEIx BugoB Alnus, Pterocarya, Carya, Ulmus. 

Uto kacaeTca KJIMMaTa BepXHeNOHTHYeCKOrO BpeMeHH, TO, CYA NO cocTaBy 
(biopbl UM XapakTepy pacTHTe/bHOrO MOKpOBAa, OH Obi TeMJIbIM, ONH3KHM K 
cy6Tponnyeckomy. 


Vinctutyt maseoOvosornu Tlocrymuso0 
Akayemuu Hayk [py3sCCP 20 III 1961 
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Hloxnanne Akanqemun wayk CCCcP 
1961. Tom 139, Ne 3 


TFEOAOPHA 


®. ®. PbIBAKOB u A. HW. CABHHA 


K BOMNPOCY O HW)KHEM FTPAHHLE KYHIYPCKOLO APYCA 
B YCJIOBHAX KYMBbILIEBCKOFO 3ABOJDKbA HW CPEHELO 
NIPHYPAJIbA 


(ITpedcmasaeno axademuxom H. M. Cmpaxoeoim 6 III 1961) 


Ha senuurpagcKo Kondepenunu 1950 r. u3-3a HeLoCcTaTOUHOH MasIeOHTO- 
JOruyecKOH XapaKTepHCTHKH PpaHHua MeXLY aPTHHCKHM H KYHIYPCKHM Apy- 
cami Oblwla MpOBeweHa ycCJIOBHO. 

Ha mockoscKom cTpaTurpaduyeckom cospemeHuH 1960 r. Obwio WaxKe BHECe- 
HO MmpeqviowkeHue O6 ympa3qHeHHH KOHTypcKoro apyca. Mexyy Tem, 3a UCTeK-| 
mue 10 meT HamM HakoMueH OoraTbI dakTHYeCKHH MaTepHasl, NOSBOJIMBLUIMH 
MaJICOHTOJIOPMYeCKH WH Koe-rye TeOXHMHYeCKH OOOCHOBATb FpaHHlly MexKLy ap- 
THHCKHM HM KYHTYPCKHM Apycamu. 

B ycoBpuax Kyt6buesckoro 3aBoJOKbA OTMOKEHHA APTHHCKOrO Apyca 
TIpe€ACTaBJIeHbl YETHIPbMA ACHO BbIPaKeHHbIMA PHTMAMH OCA KOHAKOMVJEHHA, | 
HaYMHAIOUMMHCA B OMHUX CY4aAx TeEPpHreHHbIMH NOposamu (rIHHaMH H aJieB- 
powluTaMu), B ApyrnxX — KapOOHAaTHbIMH (OJIOMHTaMH H M3BeCTHAKAMH). 3a- 
KAHUMBAIOTCA PHTMbI AHTHAPHTaMH. TpeTHH HW YeTBEPTbIH PHTMbI, MO CTapou Ha- 
eH CXe€Me HMeHYeMbIe «MpOOJIEMaTHKOBbIMH» HM «OpaxHOMOAOBO-MUUIaHKOBbIMH 
cJloAaMU», B IIlpHypaJibe COOTBeTCTBYIOT CaprHHCKOMy HM CapaHHHCKOMYy TopH- 
30HTaM. OOa ropv30HTa BMeCTe OTHOCATCA K BePpXHeapTHHCKOMY MOAbApycy. 

B KyiOpmescKoM SaBoJDKbe CaprHHCKHH YTOPH30HT CJ10%KeH TOJIOMUTAaMK, | 
CHJIbHO CYJIb(aTH3HPOBAHHbIMH, CHJIbHO MOPHCTbIMH H Me€/IKOKaBepHO3HbIMH, 
TIpoOseMaTHKOBOH (ceBoopraHoreHHou) TexcTypbl. [loqoOHbIe QOJIOMHTHI, HO 
Cc M€Hee ACHO BbIPaxKeHHOH MCeBAOOPraHOreHHOH TEKCTYPOH XapaKTepHbl UW AMA 
Kamcxkoro IIpuypaiba. MonyHocTb ropH30HTa B 3aBounKbe 16—20 M. 

YerpepTbiii (BepXHHH) PHTM, WIM OpaxHOMOAOBO-MUIaHKOBbIe C/OH CTapoH 
Halle CX€Mbl, MO JIMTOJIOTHH HM chayHe COOTBeETCTBYIOT CapaHHHCKOMYy ToOpH- 
souTy Ilpuypasba, BnepBble ycTaHoBuieHHomy B. B. Tpu3xoit (°). 

Ha tepputopun Kyi6niuesckoro 3aBovxKbA OH He UMeeT MOBCeMeCTHOTO 
pasBuTuA. Ocak ero oTCyTcTByloT Ha KpacHonoJiaucKon mvloulaqu, Ha 3anaye 
Cepruesckoro wu KuxHerb-Uepkacckoro paiioHosp. Topu30HT cioxKeH TeMHO- 
CePpbIMH MepreJIAMH HW CJIOMCTHIMH JOJIOMHTAaMH C PeKHMH MAJIOMOLLHbIMH M1po-: 
CNOAMH aHruspHToB. Ha page naomazeHh KysOpmesckoh u OpexOyprckoi! 
oO. B KpOBJle OTMeYeH NpocvloH Mepresel Cc 3ee€HbIMM NMATHAMM H XOaMH 
yYepBeH, HaNOMMHAaIOWIMMH Heporsndel. Hamu 9TH OTMOMRKCHHA H3YYCHbI Ha IMIO- 
makax SapounKbaA — Baurkatosckol, JlatpimoscKoh, TIponetapcxoi, MBanos- 
ckou, JLomatoscKol, S3bikoBcKoA uv Ap. Ha naomagax Kamcxoro Ipuypanba— 
Osepstckol, Kyurypckol, Makaposcko u ap. —B KpoBse capaHuHcKoro 
TOPH3OHTA BCTPeyeHbI HSBECTHAKH Cepble, IMHHCTHIe, Cla60 3arulCOBaHHble, 
opraHorenuble. B paspe3ax apTuHcKkoro apyca KyOpiuleBckoro 3aBoJIKbA OTME- 
YaeTCA YMCHbIIeHHE KOJIHYeCTBA CyJIbctpaTOB C 3aMma Ha BOCTOK, U4TO CBA3AaHO, 
OYeBHAHO, C OOvlee OTKPbITLKIM MOPCKHM GOacceHHOM. ) 

Oprannueckas 2KH3Hb B BEPXHeapTHHCKOe BPeMA HMeeCT CBON OCOOCHHOCTH. 
Tlonyuaior mbiuiHoe pasBuTHe Opaxnonogb H MUaHKH. Ilo ucuesHOBEHHIO HeKO- 
TOPbIX BHAOB MIWAHOK H Opaxvono] B HaluHX paHoHaXx XOPOUIO OTONBAETCA Bep X- 
HAA Tpanhila apTHHCcKoro sapyca. M3 dayuHbl Opaxuonoy Ha Nviomayax Kyi- 
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‘“OpuueBckoH Hu OpeHGypreKoii 062. B CapaHHHCKOM ropu30HTe BcTpeueHst: 
Dictyoclostus gruenewaldti Krot, Linoproductus cora D’Orb., Productus 
aagardi Toula., Marginifera septentrionalis Tschern., Marg. uralica Tsch , 
Cancrinella cancriniformis Tschern., Spirifer neocameratus Step., Schizophoria 
jiresanensis., Derbyia sp., Athyris roussiana King., Ambocoellia planocon- 
vexa Sch., Aulosteges sp.; 13. muiaHok — Batostomella muralis Trizna, Bat. 
-pudens Tr., Bat. surculata Tr., Lioclema niciforovae Tr.; 13 meaKux dopamu- 
Hudep — Geinitzina spandeli Lip., Gein. pseudoovoides Lip., Globivalvuli- 
na bulloides (Brad), Bradyina major Mor., Brad. compressa Mor., Glomospira 
elegans Lip.; u3 bysyuuHuy — equncTBenupili Bug Parastaffella preobrajenskyi 
(Dutk.) u ractponospi. [Ipupeyenupii KoMMIeKC MUIaHOK M Takue BHbI Opaxuo- 
ion, Kak Dictyoclostus gruenewaldti Krot., maccospie Marginifera septentrio- 
nalis Tschern., Spirifer neocameratus Step. Aulosteges sp. u ~p., sABJImIoTCH 
XapaKTepHBIMM JIA APTHHCKOrO sApyca VM B BbIMUeTeKAaUeH TOME OCALKOB He 
BCTpeuarores. 

__IIpu o6pa6orKe kepHosoro MaTepnawia c nouayeH Kamcxoro [Ipuypasba 
'B KPOBJI€ APTHHCKOTO Apyca Obl BCTpeyeH aHaOrM4HbIii KOMMMeKC Opaxnonoy 
‘WM MUUaHOK, HO Oovlee OoraTbIi B BHOBOM OTHOWeHHH. Ha tepputopun Ydum- 
‘cKOrO MaTO B OTJIOMRKeHHAX CapaHHHCKOrO TOpH30HTa HalieH Ooslee pa3Ho- 
‘oOpasHbi KOMIIeKC (ayHbl Kak B rpynnosom, Tak HW B BHAOBOM OTHOLIeHMH. 
Hs meakux dopamunndep B. J. Hanupkunpm (*) oTmeyenpr Geinitzina pus- 
siella Gr., Gein. postcarbonica Gr., Gein. spandeli var uralica Sul., Nodosaria 
-articulata Gr., Nod. krotovi Tsch., Dentalina ex gr. bradyi sp. wap., u3 rpyn- 
Ibi (PYSYJMHU BCTPeYeHbI TOJIbKO CHHHYHbIC BUAbI Mapaitadpbes u TPUTHUNHT; 
v3 rpymmbt Kopamios E. JJ. Comkuyok onpegesen Amplexocarinia muralis 
var. irginae Soschk. Han6ouiee pasHooOpa3Ho MpecTaBJICHbI MUI@HKH, H3 HX 
onpejzemenpr Streblotrypora cyclocentrica Tr., Rombotryrella camaensis Tr., 
Batostimella ermacensis Tr., Bat. spinigera Tr., Bat. angularis Tr., Polypora 
‘sargaensis Tr., Fenestella retiformis Tr., Lioclema sp. 

Oco6eHHO GoraTo ipelcTaBeHa rpynia 6paxHonoy, KOMMIe€KC KOTOPbIX COB- 
nayaeT ¢ KoMMIeKcoMm OpaxuHonog Ky6puiesckoro SaBouakba uv KamcKoro 
IIpuypasba. Komnuekc muraHok Kamcxoro IIpuypaiba umMeeT MHOoro oO6mlero 
¢ kommiekcom KyiOpillesckoro 3aBoJKKbA; B TOM HM Apyrom culyyae OH MpencTas- 
eH JByMA posamu — Batostomella u Lioclema. 

OTJO*KeHHA KYHTypcKoro Apyca Ha TeppuTopuu KyiOpnlesckoro 3aBoJDKbA 
OTCYTCTByIOT B Cepruesckom, Uanaesckom uw CamapoJlyKcKoM paloHax HU 
TIOBCeMeCTHO pa3BHTbI Ha TeppHTopHu OpexHOyprekonw oO. u IIpuypaupsa. 
Ilo crpaTurpaduyeckou CxemMe KYHIYPCKHH Apyc pa3OuT Ha BePXHHH HM HMOKHHE 
nozpapycb!. B cocTaB HHKHeKYHTYypcKOrO NOsbApyca BXOLUT uIMMNOBCKHH 
TOPH3OHT, B COCTaB BepXHeKYHTypCKOro — HpeHbCKHH FTOPH3O0HT HIM cCopo- 
YMHCKHe CJIOH MO cTapoH Halen cxeme. 

B dustunnosckom ropu3sonte KyiOpmuescKoro SaBoumkKpa u [Ipuypaipa 
TO JHTOJOTHM YCTAHOBJIEHbI Ba ACHO BbIPaxKCHHbIX PHTMA OCAXKOHAKOMIeHHA. 
HauunaioTcsh pHTMbI FvIMHMCTBIMH JIM aJIEBPHTHCTHIMH JOJIOMHTaMH H 3aKaH- 
YMBaIOTCA AHTHIPHTaMH WIM CHIbHO CyJIb(paTH3MPOBaHHbIMH jJLOJIOMHUTaMH. 
Ha page naomageh KyOpnmescKoro SapouxKbaA ocayKH KYHTypckoro spyca 
HecoriacHO HasieraioT Ha MOPOAbI aPTHHCKOTO Apyca. STo Hecoriacue PuKcu- 
pyeTca HaMunem OpeKYHii, KOHTIOMepaTOB H3 TaJieK KapOOHaTHbIX Mopoy 
B nofomBe :busIMMMOBCKOTO ropH3oHTa Ha Eropbesckol, Kunedb-Yepkacckon, 
Myxanosekou, Boctouno-UepxHosckon, IloxpuctHesckoli HW Ha APyrux MompaysAx 

- Ky6pmmescKol o61.; Ha ByrypycaaucKon, 7K ykosckol H Ka3anckon MmoualAax 
Open6yprekoi 062. u Ha BatipaKcKol nuomagqu Baurmkupexow ACCP. Hamuune 
KOHTIOMepaTa B HH3ax (puIMNMNOBCKOrO TropH30HTa B palione p. lOmKHHOA 
(Kamcxoe IIpuypanse) ormeuator H. I. Tepacumop u E. HM. Tuxsuncxast (’). 

. H. Jlapwouosa u I]. A. Cocbponnyknii (*) npu u3syseHHu OTMO*KeHHH Maeo- 
308 Ilona3sHeHcKo-KpacHokaMCKOH aHTHKJIMHaIM KOHCTaTHpoBaJin TaK»Ke He- 

‘corsacHoe HasleraHve OTJOXKEHHM HHAKHEFO KHPYpa Ha OCALKU APTHHCKO"O Apyca, 

‘KOTOPOEe BbIParkaeTCA HAJIHMYHEM KOHTVJIOMepaTOB B MOOUIBe KYHTYpCKOrO Apyca. 
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Beroly Ha Tepputopuu KyiOpuuenckoli uv OpexOyprcekol oO. duMnnoBcKni 
FOPH3OHT CslaraeTCA JOJOMUTAMM CepbIMH H TEMHO-CepbIMH, TVIMHHCTbIMH, TOHKO- 
CIOHCTbIMH, M€CTAMH IJIHTYaTHIMH MH OOJIHTOBbIMH C TOJYMHEHHBIMH TIpocJIOAMU 
H3BeCTHAKOB M AHTHApPUToB. ToT xe JMTOJOrMYeCKHH KOMIVI€KC NOpos OTMedeH 
u Ha muaomanax Kamcxoro IIpuypasba (OpepstcKkoH, Kyxurypcxoi, Makapos- 
CKoli H Up.), HO 3eCb CHJIbHO YBEJIMYHBAeTCA YHCJIO MPOCOeB OOMHTOBBIX JOJI0- 
MUTOB, a CJIOHCTOCTh TVIMHHCTHIX JOJIOMHTOB BbIPawKeHa MeHee ACHO. Ha Youm- 
CKOM I1aTO (bHJIHMMMOBCKHH TOPH3OHT CJIOXKEH TEMH 2%KEe CePbIMH OOJIMTOBLIMH 
HPOCJIOAMH, CJIOMCTBIMH H 3aHICOBaHHbIMH JOJIOMMTaMH, HO 3fecb (3anaublli 
cKloH YduMcKoro WWiaTO) He OTMeyaeTCA NepeppiBa B OCaKOHaKonNJeHHu 
M@KILY AapTHHCKMM HM KYyHrypcKuM spycamn (’*). 

@MyJMNMOBCKHA TOPH3OHT HMeeT CJICXYIOULYIO MaJIeOHTOJIOrHYeCKY!IO XapaK-: 
tepucTuky. Ha miomayax KytOpmiesckoh nu OpenOyprcko 067. 43 MeJIKUX 
cbopamunudep onpezesenpr WM. A. JlyHpaxom Glomospira, Tolypammina, 
Globivalvulina; us ®y3yMHHy eNHCTBeHHEIM Buy Parastaffella ex. gr. 
pseudosphaeroidea (Dutk.), 3 octpakog Bairdionella sp., Bairdia sp., 
Healdia ex. gr. remiformis; u3 Opaxvonog — Rhynchopora — variablilis 
Stuck., Marginifera  septentrionalis Tsch. (pegko), Marg. uralica 
Tsch., Dielasma elongata Schl; us nenemunogx u octpakox, — Bakewella anti- 
qua Minst., Bak. sedgwiskiana King., Pseudomonotis speluncaria., Avi- 
culopecten cf. mutabilis, Modiolopsis teplovi, Mod. globoscus, Schizodus 
rossicus Vern., Stroparollus permianus King. u ap.; cnop u MbWWIbIbI, onpene- 
neuHprx C. H. Haymosor u JI. A. Ppoccretim Leiotriletes Naum., Trachytriletes 
Naum., Lophotriletes Naum., Perisaccus uralensis (Lub.) — Naum., Per. 
convolutus (Lub.) — Naum., Rhytisaccus striata Naum. J,aHupilii KommueKc 
cCnop HM IbWIbUbI XapakTepusyeT «<OapauHcKuhH sapyc» M. J]. 3aneccxoro (?), 
ABJIAIOULHHCA CHHOHHMOM KYyHIrypckoro spyca. 

Takum O0Opasom, B LeJIOM NpHBeJeHHbIN KOMIVICKC PayHbl H PJIOpbl XapakTe- 
peH Jia KyHrypckoro sipyca. JIuutb HemHorHe dopmpbl Opaxvonog (Margini- 
fera septentrionalis Tsch., Marg. uralica Tsch.; nenemunog Bakewellia antiqua 
Munst., Schizodus rossicus Vern. 4 HeKOTOpbie pyre) ABJIAIOTCA TepeXOHbIMH 
H3 apTHHCKoro spyca. 

B patioue IIpuypamba u Youmcxkoro niaTo KoMIJeKc (bayHbl (PUJIMNMOBCKOTO 
POpH30HTa, KaK M AaPTHHCKOTO sApyca, CTaHOBHTCA Goraye, HO HMeeT MHOTO 
oOulux opm OpaxHonog, mesewHNo,, OCTpako WM MUIaHOK c dayHou HHKHETO 
KyHrypa KynOpmuescKol u Open6yprekon o6s. 

M3 meaKMx dbopamunudep Ha Ydumckom nuato JI. II. Pposqunopoh onpexe- 
aeub Saraniella ovata, Geinitzina pusiella Gr.,Nodosaria articulata Gord; u3 
cby3y1uHug— Parastaffella ex gr. pseudosphaeroidea (Dutk.), Triticites ovoides 
Ch.; u3 Opaxuonox —Rhynchopora variabilis Stuck., Dielasma elongata 
Schl., Athyris roussiana Keus., Camarophoria crumena u ap., 43 nesennnox— 
Pseudomonotis speluncaria Schl., Modiolopsis pallasi Fern., Schizodus ob- 
scurus Vern., Pecten pusillus Schl. u ap. Peskoe oG6oco6meHHe OTJIOx*KeHHH 
BePXHe€aPpTHHCKOFO NOAbAPyca OT BbIMMeTeKAaMerO CUJIMMMOBCKOTO FOPH30HTAa 
HWKHErO KYHrypa MOKa3alM TaKyKe JaHHble CHeKTpabHOorO aHasu3a. Jaa 
nuiouaqenh KyHOpiieBckoro 3aBoulKbA XAPAaKTepHO Pe3Koe YBeJIMYeHHE KPeMHUA 
B KPOBJI€ APTHHCKOFO Apyca, HE3HAYHTeIbHOe YBEJIMYeHHE AaJIIOMHHUA HW YMeHb- 
WieHve Mapranita u xKesesa. Ha nuomayax [lepmckoro IIpuypamtba KOHIeHTpa- 
WHA KaJIMH MW JIMTHA MOBbIMeHA B OCaLKax (PUJIMMMOBCKOrO FOpH30HTa H pe3sko 
yObIBaeT NO «CIeLOB» C KPOBJIH apTHHCKoro spyca. Kpome Toro, B KpoBuie ap- 
THHCKOTO Apyca HaOsoaeTcA pe3skoe yBeMYeHHe HHKeIA, MeQH, MapraHia, 
*KeNe3a, XPOMA, THTAHA HW BaHausA. B Tome OCaKOB PuJIMNMOBCKOrFO FOPH30H- 
Ta, HaodopoT, xpom orTcyTceTByeT. B noposax apTHHCKoro Apyca pe3Ko maaerT 
KOHWeHTpalna Capua. MuTepecuo, uTo Bcioxy B npesemax SaBouKes Hu TIpuKamba 
H3MCHEHHE B KOHICHTPallMH PAa JJIEMCHTOB TOUHO COBMAaLaeT C TPaHvleH MEKLY 
aApycaMU, OOOCHOBaHHOK dayHoH. 

Ha ocnoBaHHH paccMOTpeHHoro MaTepHasia MOXKHO CielaTb CueLy10- 
I{H€ BbIBOJBI. 
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-Paspe3 BepxHeapTuHcKoro nogbapyca B KyiOpumesckolt u OpenOyprexoii 
1. HB IIpuypasbe caaraetca ONM3KHMU NO AMTOMOrHYeCKOMY CocTaBy Mopo- 
MU. CpaBHHBas KOMMJIeKCbI OpaxHONOL, MeeUHNOL HM MUIAHOK BepxXHeapTuH- 
oro noxbapyca KyiOpunesckoro SaBoumkba u IIpuHypaipa, Haxoum nmouTn 
JHYIO HX HACHTHYHOCTH. Paspesbi BbIUeeKANero PUJINMMOBCKOTO ropH30HTA 
OVKCHLI B TOM H APyrom Cuy4ae OJIOMHTAaMH, MPOCJIOAMH TVIMHUCTHIMH, CJIO- 
TbIMH, OOJIMTOBbIMH, CYJIb(aTHSHPOBAHHbIMH, B SaBOJDKbe — C TpocmoAmu 
THAPHTOB. 

IIpu cpaBuenuu paspe30B BepXHeapTHHCKOrO NOLbApyca u *uslMMMOBCKOrO 
PU3OHTa HWKHETO KYHTypa OTMeYACTCA PasJIHUHe B YCOBUAX OCA,KOHAKOMIe- 
a. Jaa pusaunnoBcKoro ropHsoHTa XapaKTepHBbI Cy/IbPaTHSUPOBAHHbIe, PeLKO 
MHUCTHIC JOJICMHTbI H H3BECTHAKH, NepeXOAM[He B TOHKOCJIOHCTHIe, PINHHC- 
€, IPOCOAMH OOJIMTOBbIE H CyJIb(paTH3MPOBaHHbIe Pa3HOCTH H3BECTHAKOB 
AoJiomuTos. Ha page nuonuazeli KytOpmuesckoli u Opex6yprckoli 06. u 
MYPaJbA B MOLOUIBE PuJIHMMNOBCKOFO TOpH3OHTa Z3asleraioT OpeKYHH HIM KOH- 
OMepaTbI H3 Talek KapOOHAaTHbIX TOPO, YTO TOBOPHT O HaHYMH NepeppiBa 
alKOOOpasoBaHHuA Ha pyOexKe yKa3aHHbIX CTpaTurpaduyeckux nospasjeve- 
lM. Kpome Toro, HMeeTcaA HavIMUO pa3sIM4uHe KOMIJeKCOB cdayunl. Jin BepxHe- 
THHCKOrO MOMbApyca XapakTepeH ompee/eHHbIi KOMMIeKC OpaxHonogx — 
ictyoclostus gruenewaldti Kr., Marginifera  septentrionalis —Tsch., 
irifer neocameratus Step., Linoproductus cora u ap.‘ murano — Fenestella, 
‘tostomella, Lioclema u ap.; nenenunog u Kopadios. Ja dununnoBcKoro 
DM3OHTA XapaKTepHO MOIHOe OTCYTCTBHe KOpaJJiop. Kommuekc Opaxuonog 
rout us Rhynchopora variabilis Stuck., Marginifera uralica Tsch., egu- 
gubix Marg. septentrionalis Tsch., Dielasma elongata Schl..; neneuunoy — 
kewellia antiqua Miinst., Bak. sedgwiskiana King., Pseudomonotis spelun- 
‘ia, Aviculopecten mutabilis u ap.; xapakTepHo pa3sBuTue MeIKUXx (popamMuHu- 
p — Glomospira, Tolypammina, Globivalvulina u gp. 

Takum 06pa30m, paccMoTpeB JIMTOWIOrO-reoxHMHYeCKHe OCOOeEHHOCTH paspe- 
3, PasBUTHE (bayHbI H *JIOpbI BepPXHeapTHHCKOrO NOLbApyca (pusMIMOBCKOTO 
MM30HTA, MBI MIPHXOJMM K BBIBOLY O MpaBHJIbHOCTH MpOBeAeHHA HHAKHeH 
WHHIBI KYHrypCKoro Apyca B MOOWIBe PUJIMNMOBCKOrO TOPH3OHTAa H OTHECEe- 
A MOCJI€qHero K KyHrypCKOMy APYcy, KOTOPbIM BbICTyMaeT KaK CAMOCTOATEJIb- 
2 cTpaTurpaduyeckoe ospaseseHnve B CXeMe HHKHEH MepMH. 


Kyi6pmescKHit rocyJapcTBeHHbiii Hocrynnio 
“Hay4HO-HCCleqoBaTeIbCKHH HHCTHTYT 4 III 1961 
HePTAHOH MpOMbIILJIeHHOCTH 


IMTHPOBAHHAA JIATEPATYPA 


J7H.Tl Tepacumos,E.W. TuxsBuuc kaa, 3an. Bcecow3n. Mun. o6ul., 2 cep. (2) 
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Pte. a 


Jloxaagn Akagemunonayrk CCCP 
1961. Tom 139, Ne 3 


E. A. YEPEMHACHHOBA 


JMATOMOBbIE MOPCKHX ME)KJIEMHHWKOBbIX OTJIOKKEHHH - 
B BACCEMHE OHErH 


(II pedcmaeaeno axademuxom B. H. Cyxaueso.m & IV 1961) 


Jian cosaHus eqMHo cTpaTurpadwu yeTBepTHUHBIX OTJOKeHHH CeBe 
HeOOXOJLUMO 3HaTb KOJIMYECTBO MH XapaKTep OWIeqeHeEHHH WH MOPCKHX TpaHcrp 
cui HW COOTHOWeHHe HX pyr c Apyrom. PyKosBofawiMM POpH30HTOM TIpH UH 
YeHHH YCTBEPTHYHIX PA3Pe3OB MOFYT CJYXKUTb OTMOKEHHA OopeaJIbHOH MOPCK' 
TpaHcrpeccHH, WIMPOKO pacnpocTpaHeHHbIe BUOb CeBepHbIX MoOepexKui Hi) 
JpeBHUX JLOuIMHax pek (CepepHoi J[Buny, Bapsyru, Tleyoppi u Zp.). Tosto 
OObINOH MHTePeC MPeCTABMANO HCCELOBATh MMaTOMOBYtO (paopy Ha On 
M -CpaBHUTb e€ C JBHHCKOli (7) uw Bap3yrcKkoli (*). 

Patlou uccaenoBpaunua. Bopeatpype oTomwKeHun Ha One 
U3BeCTHbI Kak y BuproyeBcKHxX TOporos, Tak HW CeBepHee, 10 IpaBOMy MIPHTO 
Ouern — p. Bepxuefi Tee (1). Paspes uerBepTu4Hbix OTOKeHHH Ha p. Be 
Hel Tevize B OOUMX YepTax TAaKOB: MOA BepXHeH MopeHOH (riMHa MecuaHuc 
Cc BaJlyHaMH KPHCTaJJIMYeCKHX MOpoR) 3asleraeT NOAMOPeHHAaA TOMA — TOH 
CepOBaTO-3eJICHbIe TecKu C GoraToH dayHoi MovocKoB: Cyprina islandica 
Cardinm edule L., C. ciliatnm Fabr., C. groenlandicum Gmel., Astarte co 
pressa L., A. banksii Leach., Mactra elliptica Brown., Buccinum undat 
ee Littorina littorea Hate Purpura lapillus u ap. Ilo gakouennio M. A. JI 
poBow, B CocTaBe (ayHbI MOJIJIOCKOB MHOFO TeMJIOBOJHbIX, B HacToAULee Bpe 
B Beslom Mope He OOUTAION{HX, 4YTO Rasio STOMY ABTOPy BO3MOXHOCTb ornec 
AaHHble OTOXKEHUH K OCaLKaM OopeaJIbHOl Tpaucrpeccuu. IloxcTusaioTes © 
MOPeHOH H KOPCHHBIMH TMoOposamu. 

Matepuaa vu ero anuaau3. Hamu Opwio uccienopano 42 « 
pa3ila TIMH, CYrIMHKOB HW cyneceH, B3ATHIX 9. HM. JleBaTOBOH u3 pa3J1HUH 
oOHaKeHHH Ha p. Bepxuen Tense. 

Tovibko B OOnaxKeHuH No 44 HaliqeHbl MaToMoBbIe. B oOHaxKeHHH B Gepero 
OOpbIBe Hal ype30M PeKH BCKppIBaeTCA 2,5-Me€TPOBbIM CJIOH 3ATOPPOBAHHIX U 
BaTbIX M€CKOB C MOPCKOH ayHon; BbINe 3aieraeT 13-meTpoBana TOMMLa Me 
M CpeHe3epHHCTbIX TeCKOB C (ayHOH MoVJJiIOcKOB. MopcKue oTJIO%KeHHA 
KPbIBaloTCA O3€PHO-JIeRHHKOBBIMH TJIMHaMH H MOpeHoH. BepxHue ropH3o 
HOJIMOPCHHBIX T€CKOB (KBaPIeBbIX, KPYMHO3eP HUCTHIX) JHATOMOBBIX He COAe pK 
B cepoBaTo-3eJieHbIX TOHKUX, CJHOQUCTEIX MeCKaX, 3avleraloulux HMKe (T1yOu 
19,0—23,5°m) Haligena 2OBombHO GoraTaa MopcKad JMaTOMOBad cplopa — 
TAaKCOHOB (ocvle mMocsekyiouero o6orameHua — oKosio 100), u3 HHX OKC 
80% — mMopcKUx H COJIOHOBORHBIX, 20% — TIp€CHOBOJHBIX VM MpeCHOBOJII 
COJIOHOBATOBOAHBIX M OOJIbLUCe KOVIHYeCTBO cuuKya ry6ok. V3 Silicoflagelat 
Distephanus speculum (Ehr.) Haeckel u Ebria sp. 

XapaktepHpili KOMMI€KC MMaTOMOBbIX CylaraeTCA U3 CwIeLYIOULHX oj 


Melosira sulcata B macce C. Hauckii eJIHHHYHO 
Podosira sp. OYeHb 4aCcTO C.sublineatus : 
Isthmia nervosa she C.oculus iridis i 
Havicula distaus wo Actinoptychus nudu- , 
latus 
Coscinodiscus 
granulosus peAKo A. areolatus 
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“KovmuecTBeHHOoe pa3BHTHe OTJCJIbHbIX BUJOB MO BCeH TOJMe MeCKOB Mpu- 
HO OJMHAKOBO, 4TO CBHJCTEJIbCTBYCT O JOBOJIbHO YCTOHYHBOM MOPCKOM pe- 
ec (cm. puc. 1)*. 

'B 93TOM KOMIVIeKCe XapaKTepHO pa3BHTHE MaHKTOHHBIX rpyOonaHiHpHBlXx 
wopexHprx dopm (Melosira sulcata, Jsthmia nervosa u Ap.), AocTHratouyux 
CCOBOrO pa3BHTHA B OTJOMKeCHHAX MOPCKOH OopeabHOH Tpanerpeccnn Ha 
gepe (Bapsyra, Uanoma, Ilonoi, Bara). Onn mpegctag.iaioT co6olt accomna- 
JO OTKPBITHIX MOPCKHX NOOepexHH, MOABePKeHHbIX MOCTOAHHOMY BO3eHCTBHIO 
WIMBO-OTJIMBHBIX TeyeHHi. B macce BeTpeyena Podosira sp. — 3arayounbiii 
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2. 1. J[waromopasa guarpamMa oOnaxKenusa Ha p. Bepxueit Tease. / — mecoKx c cpaynon, 2 — 
fbanukn, 3 — mMopeua, 4 — MopcKHe Bub, 5 — COJOHOBOAHbIE BHI, 6 — mpect. oBoxHbIe 
ier, 7 — equHuuHo, 8 — peyko, 9 — nepegxo, 10 — yacto, /] — ouenb uacto, /2 — B Macce, 


13 — HCO 2K3eMMIApPOB B Mpenapate 


I, BO3MOXHO HOBbI Id Hayku, H Jsthmia nervosa — KpynHas npnOpekHaxt 
pMa, oOnTaioujan y OeperoB cpequ oOpacTaHni. 
‘Jsthmia nervosa smecte c Melosira sulcata HeoqHokpaTHO ykKasbiBaeTCs B 
MOwKeHHAX OopeasibHoH Tpancrpeccuu (Bara, Ile3a, KoupeKkui noJlyocTposB 
Ip.), B Macce HalijleHa B TeMJOBOQHBIX 3€MCKHX MIMHaX B GanaqHoH Espone 
XapakTepHa, MO-BHAMMOMY, JWI OTKPbITbIX OKeaHHYeCKHX TMOOePpexKUH. 
Ipsaly ¢ NpHOpexkHbIMM pasBuBaloTCA maHKTOHHBIe: Coscinodiscus granulo- 
, C. Hauckii, Actinoptychus areolatus u 4p. JopobHo MHOrO chopm OOpacta- 
@ WU JOHHbIX, BELYUIMX MPHKpenJeHHbI OOpas x%H3HUH: Cocconeis scutellum 
pasHopugnoctamu, Grammatophora arcuata, Gr. angulosa var. islandica, 
jabdonema arcuatum c pa3sHoBMAHocTbW Var. ventricosa 1 pay Apyrux. Coc- 
3B AMaTOMOBOK (lopbi CBUeTeIBCTByeT O PaSBUTHH Ce B ryOJIMTOpa/IbHOK 
ge Mops. 
|Tpeo6agzaior wiMpoKo pacnpocTpaHeHHble BHAbI, HO, OAHAaKO, HalieHbl U 
kue, KOTOpble B HacTOAee Bpemsa B beslom Mope He OONTAaIOT (JIM BCTpeualor- 
Kpaiine peqKo) W XapakTepHb! Jin Goulee jOXHIX WMpoT: Coscinodiscus 
‘tuckii, C. granulosus, Actinoptychus areolatus, Synedra crystallina, Dip- 
‘eis bombus, Navicula lyra, kpyr @opm (var intermedia, var. subelliptica), 
humerosa var. consticta, N. monilifera var. heterosticha. II]pucytcTBue ux 
8BOJIAeT CeaTb BbIBOA O Oovlee TeMJIOM FHApOreoJOrHyeCKOM Pe*KUME BOL, 
){ pexkum coppemeHHoro besoro mops. 
|B mexsequukopoe Bpema B BesiomopcKom OacceHne H ero APeBHNX 3a/IHBax 
BppeccHOHHbIx 6yxTax), Oaroqapsa nocTynaromeri ciofa Teno BeTBH Ilaseo- 
i 


/ 


)* Ha pue. 1 cnegyioune sugp: Rhabdonema arcuatum, Navicula lyra, Cocconeis scutel- 
r Diploneis Smithii u Novicula humerosa yuntpiBaroTcsA BMeCTe C pasHOBHAHOCTAMIT, 
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TOJb(PLUTPHMA, CYUIECTBOBA PA], TENJIOBOLHbIX BHAOB HATOMOBbIX. OTH cop 
IIPHHECeHbI Clofa TeIJIbIMH MOPCKHMH TeYeHHAMM. OHH BCTpeyaloTCA B OOJIb 
KOJIMYeCTBE B OTJOKEHHAX SopeaIbHOH TpaHcrpeccuu Kobekoro NoJyocTpo: 
Oueru uv Gaccelina p. Tleyoppl; mpv 9TOM B HallpaBJIeHHH K BOCTOKY, K boub 
3€MC@JIBCKOH TYHApe, KOJIMYeCTBO HX 3HAYHTEJIbHO YMCHbIUIaeTCA. OTO CBA 
¢ 3aTyXaHHem BeTBH Teloro TeYeHHA B HallpaBsieHuH Ha BocTOK. Mexuer 
KOBbIHi KOMIJI@EKC JHATOMOBBIX B OacceliHe p. Ileyoppr cBoeo6pasex. Ox cocT 
u3: 1) @MHHWUHBIX MOPCKHX BHOB, 2) IpeCHOBOAHBIX, 3) OO/IbWIOTO KOJIMYeC 
NepeOTJIORKEHHbIX Male@OreHOBbIX (POpM, TviaBHbiM OOpasom Melosira sulcata v 
siberica, var. biseriata u Ap. 3yecb Obwia CBoeoOpasHaAd Maeoreorpamuyec 
O6CTaHOBKa: CHJIbHOe BJIMAHHe TeppHreHHOTO CHOCA, MOULHbIM PasMbIB HH 
AOKAWUX TPeTHYHBIX TOJIUL, — MOSTOMY KOMIMJICKCbI <3aCOpeHb) Maccol Maseo 
HOBbIX (opM. 

B coctaze duiopbl GopeaJIbHOTO MOPA MOBOJIbHO MHOFO XOJIO,HOBOHBIX 
HePHTHYeCKHX H JIMTOPaJIbHBIX — BHJOB. STO OOBACHAeTCA TeM, 4TO MO 
OKOHYaHHA MAKCHMaJIbHOrO OvleqeHeHHA B Beslomopckom OacceiHe ycTaHo 
jlacb onpeseseHHad ruspouornyeckad OOCTAHOBKAa, H3BeECTHAA HAM B COBPeM 
Hom Besiom mope: cy6uIMtTopaJibHawd 30Ha XOPOWIO MporpeBadacb KH ObICTpo OOp 
*KH3Hb — (bayHy M HaTomoBHIX. Ha OombumMx riyOuHax, re NpHAOHHAaA TE 
nepatypa ObWia HH3Ka, CO3aJIMCb O/arONpHATHbIe YCJIOBHA JIA COXpaHeH 
XOJIOMHOBOAHEIX BHJOB JMaTOMOBbIX — MO3QH@JIGE(HHKOBbIX (PpHCCKHX) apK1 
yecKux peiuKToB: Achnanthes taeniata, Coscinodiscus bathyomhalus, Chae 
ceros mitra, Coscinodiscus curvatulus, Diploneis sulcincta, Thalassiosi 
gravida HW Jp. STH BUALI BCTpeyaloTCA HepeKO B 3HAYHTEJIbHbIX KOJIMUCCTB 
MU IpHaioT CBoeoOpasubii XOJIOMHOBOLHIM OONMK JHaTOMOBOH cpblope. OcobexH 
TIBIHO OHH pa3BHTbl B Me€KJIEHHKOBbIX OTJIOMKeHHAX, OOPa3OBaBLIHXCA 
MeECTe TIPHJIGEMHHKOBLIX O3ep NO NepHcdepHu BasnTuickoro muta (OTHOCAIIMX 
kK Bastuickomy Oacceliny). ) 

Bmecte c TeM MOCTyMWJIeHHe TeMIbIX BO C CeBepa, B MOMCHT peers 
TpaHcrpeccun, BbISBaJIO MpeoOpaso0BaHue AaHHOH (bOpbl: YacCTb XOJIOMHOBOL 
PCJIMKTOBbIX BHOB BbIMepJIa, HEKOTOPble MpOMOJKaJIH CYUIECTBOBATb B H30J1 
BaHHbIX yUaCTKAaX, APKTOOOPeaJIbHble BUbI BbIPASoTaIM pA cop, nepete 
HbIX K OopeaJIbHbIM HT. 2. Bes 9Ta nepecTpoika JIMaCb JOBOJbHO Aosro 
Halllia CBOe@ OTPaxKeHHe B CBOeCOOPasHOM COCTaBe JHATOMOBOH CJIOPbl, 3axop 
HEHHOM B OCalKax. Ona COCTONT H3 TeMJOBOLHBIX (TeMJIbIe TeYeHHA), XOJIOZH 
BOJHO-Pe@JIMKTOBEIX H ITHPOKO pacnpocTpaHeHHbIX BHAOB. B cocTase MbIJIbIeBO 
cnekTpa Touku 44 mpeoOlaqaeT nbwIbila Gepespr (42—78%), 3HaYNTeIbHA Tp 
M€Cb COCHbI H WMPOKOJIMCTBEHHBIX Topo (qo 28%), HemHoro (2—8%) MbiWIbI 
eH. M3 WMpOKOJIMCTBEHHEIX NepBOH KYJIbMUHUpYerT MbWIbUa Ry6a (21% 
3aTem BA3a (8%), No3sqHee rpada. MakcumyM opellHuKa HacTymaeT nocule Ma 
cumyma jly6a (74%). Sto Bpema KIMMaTuYeCKOrO ONTHMYMa M@XKJIE,HHKOBb 

CpaBnenne anol MaTOMOBOH diopbl c TakoBol p. Bap3yru (Kock! 
NOJIYOCTpOB) NOKasbiBaeT Oo/IbUIOe Ux CxoscTBO. PyKoBosamue BHAbI 37e 
oouyue. OOMIHMH ABJIAIOTCH TakxKe TemoBoLHbIe Coscinodiscus Hauckii, Ac 
noptychus areolatus, Synedra crystallina, Navicula lyra (kpyr dopn 
N. humerosa var. constricta u mp. 

OTcioa MOXKHO 3aKJIOUNTh, YTO MeCKM OOHAKEHHA NO p. Tamse OTHOCAT 
K OTJIOMKEHHAM OOpeaibHOH Tpancrpeccun. Bob ee 3axoqusu Ha tor MO Ape 
Hei NoMHe OHern MW COGAMHAJIHCb C MOJOOHBIMM X%Ke MHTPeCCHOHHIMH 3aJMBal 
Ha CepepHo J[Bune (no p. Emue u gp.). 

CpaBHUTeIbHOe UCCIeELOBaHHe MOPCKUX MeXKJIEHUKOBIX (b/lOp NO3BOA 
ycTaHOBHTb CvJieyLy1ouee. 

I. CocTaB 3THx ¢pilop He aHaviorM4ueH COBpeMeHHIM, HbIHe %KUByUUM. Xapa 
TepHBIMH YepTaMM ABJIsIOTCH: 1) HHbIeE KOJIMYeCTBEHHEI€ COOTHOLICHUA MHOT 
Buon (Diploneis subcincta, Navicula directa, N. distans, Coscinodise 
subbulliens, Thalassiosira gravida u ap.); 2) mpucyTeTBue pala BbIMepmMX cop 
He BCTPeyeHHbIX B HacTOAMee BpemaA B Beviom mope: Achnanthes cf. groenlandi 
(peyxo), Cocconeis scutellum f. poroides. f. n. (aacro), Podosira sp. (B Macc 


694 


, 


] 
Onn xapakTepHpi via BesiomopcKoro Oaccetva. M3 Bastulickux Mexk.Je.HHKO- 


‘ 


; 


BbIX OTNO*KeHHH: Coscinodiscus antiquus (HepeaKo), C. plicatus (equHHUHO), 
C. perforatus (eqMHHUHO). STH BHLI USBECTHbI TOJIbKO U3 Me*KJIEMHMKOBbIX OT- 
JOxKeHHH cepepa. Y HEKOTOPbIX H3 HUX B IWlaHe CTPOeCHHA HaXOJMM PA apxan- 


~~ yeCKHX HPpH3SHaKOB, COJIMMKAIOIUX HX C IVJIMOMeCHOBbIMH. ITO CBUJCTCJIBCTBYeCT 


© H3BeCTHOH «I PeBHOCTH» MOPCKOH MexKJIEIHHKOBOH slope ceBepa u ee TIpH- 


" EMCTBEHHOCTH OT MpesINecTBYIONIHX HeOTeHOBbIx (op OIMsexKAaMHxX PErHOHOB. 


f 


; 


. 
‘ 


II. CocrasB JMaTOMOBBIX B M@?KJIEMHHKOBBIX OTJIOXKEHHAX OopeaJIbHOH TpaHc- 
“rpeccHH W3 Pa3JIMUHbIX PaHOHOB HeCKOJbKO pasMueH. |. Ha sBoctoxe Koub- 
-cKoro nmosmyoctposa (p. Ilonoit) B cyO6HTOpasibHOH 30He, re Oepera KpyTHI Hi 

KaMCHHCTHI, MaJIO HCTHHHbIX (hOpM OOpacTaHHH, HO JOBOJbHO MHOTFO BUOB 
p. Coscinodiscus u Hepeyxo Triceratium sp. (o-BuyquMomMy, OKeaHHueckuii), 
KoTopbiii BcTpeuaetca 3ecb BMecTo Melosira sulcata (BepoATHO ABMAeTCA M0 
OTHOIWeHHIO K Hel BUKapHpyrouluM Buyom). IIpeo6sayator rpyOonaHuupHEre — 
IipHOpekHO WIaHKToHHbIe Triceratium sp., Jstmia nervosa, Bidduphia sp., 
\Podosira sp., MOfBepxKeHHble BO3TEHCTBUIO MPHJIMBO-OTJIMBHbIX TeyeHnn. 3 
‘TeMMOBOLHEIX opm Gopeabuoro mopa — Navicula lyra, N. lyra var. subel- 
liptica. B nepuTuueckux cbanuax (Im0KOaLHbIe PIMHbI) WpeoOMataroT copy 


' Chaetoceros u Kpyr dopm Coscinodiscus asteromphalus. 2. lOxupili Oeper 


| 


¥ 


KonscKoro mostyoctpopa (Bapsyra, Uanoma). Crofa xe oTHOCHTCa u Onera. 
Tlonorne usnucthie Gepera, XOpolio pa3sBuTad JIMTOpab, Oolee CHOKOMHBIC HINC- 


' The cbauu. 3yecb MHOro opm oOpactanuli: Cocconeis scutellum c pasHoBuy- 


HOCTAMU, BUbI pohop Rhabdonema, Grammatophora. B cyOmuTopanu B mac- 
ce: Melosira sulcata, Jathmia nervosa, Podosira sp. 


‘ Takum o6pa30M, B 3aBHCHMOCTH OT du3snKO-reorpaduyeckOH OOCTAHOBKH 


bs 
; 


? 
r 


(xapaktep Gepera, BIMAHHe MpHJIMBO-OTJIMBHBIX TeYeHHH UT. 1.) B pasMMYHBIX 
“yuacTKaX KOMIJIeKC JMaTOMOBBIX MpecTaBsIeH pasJIMYHbIMH B3ANMHO BUKa- 
PUPyIOWMMA BuaMu. 

III. Ilo cocrapy quaTomosBbix, ayHe H XapaKkTepy OCa{KOB B Oopea/IbHOM 

MOpe BBIeNAIOTCA Ceqyrouye 30HbI: 1) WHTOpPadib HU BepXHAA CyONMTOPAab, 
“moore usmucTEIe Gepera — Onera, Bapsyra, Uanoma; 2) cyOmutopanb, kpy- 
The Gepera, mecuanucTble Palun — Ilonot; 3) HepHTHuecKad 30Ha, IWOKOJIal- 
HBIe rauHEI — Ilonoh. Kanan u3 9THX 30H XapakTepH3yeTCA CBOHM COCTaBOM 
J{MaTOMOBBIX. 

IV. Bompiutoe cxofxcTBo OHeEKCKOrO KOMIVIeKca C TaKOBbIM pp. Bap3yrn u 
Barn, HasiMune pala OOMMX TeNJIOBOLHEIX BHOB NO3BOJIAeT CUHTaTb aHHble 
OTJOMKCHHA CHHXPOHHBIMH. STO ocayKu OopeaJibHoH Tpancrpeccun. Bpema ux 

(OpMHpOBaHMA, COMIaCHO MIBWIbIeBbIM CHeKTpamM UM TMaTOMOBLIM — TeIJIOBOH 


onTuMyM Mocse_Hero JHEMPOBCKO-BaJiaCKOTO MexKJICNHHKOBbA. 


- 


Tloctynuio 
7 1V 1961 


WUMTHUPOBAHHAA JIATEPATYPA 


19. UY. [Lesatosa, Tp. Komu dua. AH CCCP, Ne 10 (1960). * A. Il Kyse, 
'B.C. Tlopeuxkui, Tp. Cos. ceky. Accou. no H3y4¥. YeTBepTHYH. Mepnoza Exsponsi, B. | 
' (1937). 3 E.A. Yepemucunosa, Matep. mo reod. u nove3sH. HCKON. Ces.-3an. PC®CP, 

s.. 1901, 
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loxnanm Akagqemun Hayk CCCP 
1961. Tom 139, Ne 3 


FEOJOCHA 


C. WH. WEBLOB un M. JI. KAJIMPHHA 


O CJIEHAX BYJIKAHHYUECKON JEATEJIBHOCTH B JEBOHCKHX 
OTJIOMKEHHAX CEBEPHOU YACTH KMPOBCKOM OBJIACTK 


(ITpedcmasacno axademuxom H. M. Cmpaxosoim 28 III 1961) 


B xoge ruy6oKoro OypeHua Ha TeppuTopHu Bowro-YpasbeKon oOmacTu B 
moculeqHee JECATHJIeTHE OOHAPYKUBAeTCA BCe GoIbINe H GOJIbIUIe CIeELOB BYJIKa- 
HHYeCKOH JCATeIbHOCTH H MPOLYKTOB U3JIMAHHH B IlaJIeOSOMCKUX OTJIOXKEHHAX. 
Pa3HUHbIe MPOLYKTbI H3BeEpxXKeHHH ObwIM OTMeYeHbI B OaBHHCKUX (1, 7), *#H- 
BeTCKHX (*), mammHlHcKuXx (*, °), KbIHOBCKUX (*) H capraeBcKHx (*) oO6pasoBaHUAX, 
YTO CBHeTEIbCTBYeT O GOJIBINHX TEKTOHHYCCKUX NOABWKKAX WH BYJIKAHNYeECKOM 
J[@ATeEJIbBHOCTH Te€PBOH MOJIOBHHbI ZEBOHCKOH 3TOXH. 

B 1959—1960 rr. B pe3yibTaTe OypeHvaA Ha CrIPbHHCKOH Momalu, pacno- 
JIOXKeHHOH B CeBepHOH 4YacTH KupoBCKOH O61., OblWIM BCTPe4eHbI HOBBIC CJIeAbI 
BYJIKAHHYeCKOH JCATEJIBHOCTH, COBNaaioulve C NaWwHHCKYM BpemMeHem. B cBa3H 
C STHM MbI IIPHBOJUM B OOUIEM BH TOIbKO ONMCaHKe paspe3sa MalwuiCKUX OT- 
JIOWKEHHH, B KOTOPbIX OTMeCYCHbI BYJIKAHOFeHHbIe MOPOBbI. 

Ilo wHTOMOrHYeCKUM MpPH3HaKaM TalIMHCKHe OTJIOMKECHAA MOLYT ObITb TOJ- 
pasqeJleHbl 3leCb Ha ueTHIpe auKku: |) mecuanyt1o, 2) TydoreHHy1o, 3) mecuaHo- 
aJle@BpHTOByio H 4) NeCuaHO-rJIMHUCTO-KapOOHaTHYI. 

HwxkHaa mauka, mMoulHocTbIo Zo 100 mM, 3aseraeT cormacHo, 6e3 CJIeOB 
nepepbiBa Ha OTJIOKeHHAX YKUBETCKOTO spyca. TlecuaHuku, CwaraiomulMe SITY 
mauky, CBeTJIO-Cepbie, KBapleBbIe, OY€HL MWIOTHbIe. BHU3y OHM Me@JIKO3epHHCTHIe, 
BBEpX lO paspesy NecuaHHKH CTAHOBATCA MeHee OTCOPTHPOBAHHBIMH, B UX CJO- 
*KEHHH BOSPaCTAaeT POJIb aJleBpUTOBOrO MaTepHaJia. ANe€BPOJINTbI, BCTPeyeHHbIe 
B 3TOH 4aCTH pa3pe3sa, CePbIe, CBeTJIO-Cepble H 3eJIEHOBATO-CBeTJIO-CepHie, 
KBaplleBble, Y4aCTKaMH CJla6oriHMHHCTbIe C TOHKHMH TIpOMa3KaMl TeEMHO-cepout 
rivHpl. B onmcaHHbx noposax JI. H. Ppasesnot u A. Bb. ®usumMoHoBoh BeTpeyeH 
CHOPOBO-NblWIbUeBOH KOMIVIeKC, coxepxamu: Archaeozonotriletes basilaris 
Naum., Arch. rugosus Naum., Arch. micromanifestus Naum., Hymenozono- 
triletes duplex Pich. J{opombHo acto serpeyaiores Archaeozonotriletes 
reciformis Naum., 43 makpocnop oTmeuyarotca Latizolabitriletes Dsch., 
Euzoancorotriletes Dsch., Archaeozonotriletes micromanifestus Naum. Tlo 
3aKJIIOUCHHIO HA3BaHHbIX HCCJIeLOBAaTeVIeH, 9TOT KOMIIVIeKC oTBeYaeT |-my NOZ- 
Komiviekcy XIV cnoposo-nblibyeBoro Kommuekca C. H. Haymosoii,T. e. ompe- 
WesAeT BOSPacT NaykH KaK HW KHeNAWMUCKHH. . 

HenocpeycTBeHHO Ha 9TH MeCUaHHKM HavieraeT BTOPaA Mauka MOLLHOCTHIO 
lo 29 M, lpocJlex*kMBaloNladca MO BCeM CKBaxKKHaM CpIpbAHCKOH MOMayH. 
Oua TpelcTaBieHa MeCTPOUBeETHBIMH TY@OreHHbIMH NMOpOaMv, OKpawieHHbIMH 
B KpaCHO-HOJIeTOBbIe, 3eJIeHbIe H 3eJieHOBaTO-cepbie WBeTa. Tlopoxbr MIOTHbIe, 
Cula60 H3BECTKOBHCTHIe, C IPHMeCbIO HecyaHO-aJIeBPHTOBOFO MaTepKaa. Yuact- 
KaMH TMOPOJbI CHJIbHO OXKEJIE3HEHbI H HMCIOT B 3TOM Culy¥ae OypOoBaTO-KOpHUHe- 
BYIO OKpacky. 

Hs3yuenue TyoreHHbIxX Mopok u3 cKBaxHH NoNe 4 u 6 CpippancKol m0- 
Wad MOKA3a/1O, YTO CJIORKEHbI OHH OOJIOMKAMH OLHOFO THA. OLHakO B paspese 
CKBaKHHbI Ne 6 OOOMOUHLIi MaTepHal Goulee rpy6o3epHHcTHIi, OTMeyeHO 
axke TpH Npociion 6pekun. B 3sToM 2%*e paspese OTMEUAIOTCA MpocsON 3e/eHO- 
BaTO-T@MHO-CePbIX, OYEHb MVJIOTHbIX MOPO C PaKOBHCTbIM H3JIOMOM. C.10>%KeHBI 
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4 cTeKNOBAaTOH Maccoll, HMeIOWel B Mpoxolmmem cBeTe Gypylo HIM CBeTVJO- 
jeHylo OKpacky, H30TPONHO HIM ca6o JelicTByroulel Ha MOAPHSOBAHHBIN 
st, SeyleHad OCHOBHaA Macca MpescTaBieHa, BUAMMO, XJIOPHTOM H HMeeT 
ora «mysbipyaToe» (MHHJa/leKaMeHHoe) CTPoeHHe. Pa3mepbl MHHaHH OT 
| no 0,25 mm. Mopma ux OBabHaA HIM Kpyriasd. OOBMHO OHM 3all0JIHeHbI 
WM aJIbHOJYYMCTEIM WIM MlaCTHHYAaTbIM XJIOPHTOM. B pacnosOxKeHHH «MySbIpb- 
B> HHOMa MOXKHO 3aMeTHTb (plIOHabHOcTb. Kpome Toro, oTMeualoTca 
aCTKH, OKPallleHHble B Oovlee CBeTJIbIi SeJIEHbI UBeT, YeM OCHOBHAaA Macca 
poubi. KoHTypbl STHX yuaCTKOB HHOTa OYeHb peskHve, HHOTa — HEOT- 
MIMBbIe. Takue o6pas0BaHua HalloMHHalOT BKpanJeHHuKH. B OCHOBHOH macce 
CceAHbI yrsioBaTbe HM yrOBaTO-OKaTaHHble 3epHa KBapla BeTMUNHOH 0,02— 
2, pexe fo 0,5 mm. Pacnpeyesenbl OHM HepaBHOMepHO, HHOrAa HaOMoaercsA 
HOWLaJIbHOe pacnouoweHHe HX. ITH MPOCJON, BO3MOXKHO, MpeCTaBJAWT Co- 
fi MaJIOMOLLHbIe MOTOKH JaBbI OCHOBHOTO cocTaBa. Ilopogbl 8TH, HE3HAYHTEJIb- 
e 110 MOULHOCTH, 3asleraioT cpe_u Tydo-necuaHukoB Hu Tydo-Opekuni. 
Tyho-6peK4HH COCTOAT HB SesIeHbIX HM OypOBaTbIX OOJOMKOB BeVIN- 
noi 1—2 mM, cleMeHTHpOBaHHEIX GevJIbIM KaJIbIMTOM. CpexM OGJOMKOB, CJla- 
[OMX Tyo-Opek4HH, MOryT ObITb BbIJeJIeHbI YBa THIMA. 

Ogun OGNOMKU CJlarajoTCA CBeTJIO-3eJIEHbIM XJIOPHTOM (?), cua6o aHH30- 
ONHBIM, OOHapy2KNBaIolMM Yellyituatoe cTpoeHue. B OCHOBHOH cBeTVIO-3evIe- 
Mi ueWIyHuATO Macce, MOTHOM HIM My3bIPYaTOH, OTMeYAIOTCA BKPalJIeHHUKU 
wiee CBeTJIOrO 3e/IeHoOro IBeTa, HMeIOWHe HeMpaBHJIbHylO, NPpH3MaTHuecKyto 
py HM PopMy MHOrorpaHHUKos; BesHUMHa Ux 0,5—0,6 mM, pexe — Goulee 
0 mm. SToT Tun OO0MKOB HanOMHHaeT NOPHPHThI,; CBETIO-3eJIeHBIe 
(PaNJICHHUKM, BHAMMO, TMpexcTaBsloT coOoli mceBomoposbl xXJopuTa Mo 
mBuHy (?). OOOMKM MMeIOT yrvlOBaTO-OKaTaHHy10 H yrloBaTyio (opMy, HHO- 
aC H3BHJIMCTbIMH OyxTOOOpasHbIMH OYepTaHHAMH. 

_JIpyrue oGomKu cocToAT H3 H30TPOMHOM CTeKJOBaTO MaCCbI, B KOTOpoH 
ICCEAHbI HFO/MbYATLIC MHUKPOJIMTHI MOMeBbIX WMaTOB. B HeKOTOPbIx OOJOMKaXx 
JIIOUCHEE LOBOJIbHO MHOFOYuHCJieHHbIe 3€pHa KBaplla yrlOBaTOH, yIrJIOBaTo- 
‘araHHOl, pexke OKaTaHHOH uM OKPyrioH MOpMbI, C NOBePpXHOCTH MOKPBITHIe 
)poukoli 6ypoH oKucH >x*esIe3a. [[emMeHTOM ABIACTCA KaJIbILHT, KOTOpbilt 
qora 4YaCTHUHO HJM MOJHOCTbIO 3aMeulaeT OOJIOMKH. 
Tyho-mecuaHu KH CBeTO-Cepble, CepO-3eJIeHble, HEOTYETIMBO-, OUCHE 
SIKO TOHKOKOCOCJIOUCTHIe, C TOHKHMH BEPTHKAJIbHBIMH TPel{MHaMH, BbIINOJIHeH- 
IMM KaJIbILMTOM H C TOPH3OHTAbHBIMH NPOMKUIKAMH MOCJEAHErO. Croke Hbl 
mbo-leCuaHHKH MMpoKsacTMyecKHM H OGJIOMOUHBIM MaTepHadioM, nocwexHuH 
OCHOBHOM MpefcTaBJIeH KBapIleM; B HEKOTOPbIX I1poc/loAx MpeoOsaqaeT MUpo- 
jacTHuecKHH MaTepval, B ApyrHx — ocaqoOuHbIM, B TpeTbHX OHH IIpHCyT- 
*‘BYIOT TIPHMe€pHO B PaBHOM KOJIMYeCTEBE. 

CocTaB MMpokslacTHyeCKoro MaTepHasia NMeCYaHHKOB aHaJiOrHyeH MaTepHally, 
laraiomemy OpeKyHu. OGOJOMKN O4eHb MJIOXO OTCOPTHPOBAHbI: HapAy C 3ep- 
amu BeM4HHO Zo 0,02 mm upucyteTBy1oT OOIOMKH BeIHYMHOH 0,3—0,5 MM, 
seoOnanaoT 0,2—0,25 mm. SepHa KBaplla MMEIOT yrvlOBaTy1O, YIIOBaTO-0Ka- 
\HHYIO, a HHOMa U OKpyrvio-ccbepuyeckylo sopMy; BCTpeyaloTcA OCTPOyrowb- 
sie 3epHa. C MOBepXHOCTH OHM 4aCTO MOKPbITHI *%eNesucTol mieHKol. Hemex- 
0M B MeCYaHHKaX ABJIACTCA HePABHOSEPHHCTHIN KaJIbIHT. 

Baie 3aneraeT mecuaHo-aJieBpHTOBad Mauka, MOLLHOCTbIO 1O 100 m, nmpeg- 
“aBJICHHaA MepecaNBalOllMMHCH MexKLY COOOM CBeTJIO-CepbIMH, 3eJICHOBAaTO- 
‘{PbIMH, MHOPLa 3eMeHOBATO-TeEMHO-CePbIMUM MeCUaHHKaMH, aJIeEBPOMTAMH H ap- 
qwiutamH. B noposax 3ToM NaykH BCTpeyeH HMKHEMALIMACKHH KOMIIIEKC 
Top. 

BakaH4unBaeTcn paspe3 NalHiicKUXx OTJO*KeHH MOULHOL (qo 360 M) na4yKoH 
BETNIO-CePbIX M€CUaHHKOB HM AJICBPOJIMTOB WU 3eJICHOBATO-TeEMHO-CepbIxX, MONTH 
SDHbIX apruJiMTOB. Cpe TeppHreHHbIX MOPOL OTMeUAeTCHA HECKOJIbKO Ipoc1oeB 
3BeECTHAKOB TEMHO-CePbIX C KOPH4HEBATbIM OTTCHKOM, CHJIbHO IVIMHUCTHIX, 
© Mepe YBeJIMYeHHA TIMHHCTOCTH H3BECTHAKH He3aMeTHO MepexOAAT B MeCp- 
‘un. B yKagannoit nauke O. T. Hukoaesoii, JI. H. [payeson u A. B. ®uanmo- 
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HOBO BCTPeYeH BePXHeMalluulicKHH KOMIMIeKe CNOp, PYKOBOAAWHMU Bua 
B KOTOpoM sBJsoTcH: Archaeozonotriletes basilaris Naum., Arch. rugos| 
Naum., Arch. micromanifestus Naum., Acanthotriletes eximius var. maj 
Naum., Arch. larvatus Naum., Hymenozonotriletes Krestovnikovii Nau 
Hym. incisus Naum. M3 maxpocnop npeo6agawr Latizolabitriletes Dsc 
Archaeozonotriletes macromanifestus Naum., Arch. hamulus Naun 
Hymenozonotriletes macrokrestovnikovii Naum. | 
BuBpoyu. 1. Betpeyennpie B paspesax CbIpbaHCKHX CKBaKHH Ty) 
r@HHBbIe MOPORb CBAZAHbI C PHIXJIBIMH MpOYKTaMM BYJIKAHHYeCKUX BbIOPOCO| 
3aXOPOHEHHBIMH B BOAHOH cpese. OHM NpelcTaBJIAIOT COOOH CMeCb BYJIKaHMYeCKy 
MpOALYKTOB MU OCaOuHOFO MaTepHauia (MOpCKOro Ma) pH MpeobaqaHMu MepBor| 
2. PpIXJIbIe MPOLYKTLI H3BEPXEHUNA BYJIKAHOB, OCOOeHHO Mell, MOTYT. pal 
HOCHTbCA BETPOM Ha 3HAaYHTeJIbHbIe PaCCTOAHHA OT %KepsJia ByKaHa. Ona 
HakomleHue B paspe3ax CrIpbaHCKHX CKBaX%KHH 3aMeTHBIX MOMLHOCTeH (fo 29 3 
TYOreHHBIX MOPO, YkKasbrBaeT Ha OJIM3OCTb BYJIKaHa. 
3. B 3anaqHoM HamlpaBseHuM OTMe¥aeTCA MOABIeHHe B paspese Kpynul 
OGJIOMOUHBIX TYPOreHHBIX Topo (6peKyHH c ralbKOH BeMyMHOH 1—2 cr 
MW yBeJIMyeHHe OOM MOULHOCTH ToMIH OT 24 Zo 29 M. ITO No3sBO/IAeT mpennow| 
X%KUTb, YTO HCTOUHHK PbIXJIbIX BYJIKAHHYeCCKUX MPOLYKTOB HaXOMHJICA, OYeBH) 
HO, Mle-TO Ha 3anayle OT ChIPbAHCKOH MIoM,ayM, CKopee Bcero B pezemax Kore] 
HHueCKOrO BBICTyNa (yHaMeHTa. 
4. BysikaHnyeckad JeATeIbHOCTh B Mpesesiax cepepHow uacTH KupoBck 
o61acTH CBA3aHa C HWDKHeMAlHHCKUM BpeCMeCHeM, O YEM CBHICTEJIbCTBYIOT BCTPé 
YeHHbIe B paspe3ax BCeX CKBaxKUH CbIPbAHCKOH MOMLaM TyPoreHHble MOpPoOsy 
3auleraioulue Cpe Maveo:uTOJIOrHyeCKH OXPaKTePH3OBaHHbIX HM KHeMALIMY 
CKHX OOpasoBaHHH. 
5. [ua Tepputopun cepepHok uactu Bouro-Y pasibcKoH OO1aCTH B NaliMHCKO 
BPpeCMA XapaKTepHO MPOABJIeHHe AKTHBHOH TeKTOHHYeCKOH JeATeJIbHOCTH (4) 
C Hel CBA3AHbI Pa3JIOMbI KPUCTaJJIMyecKOrO dbyHaMeHTa HW OCaOUHOH TOIL! 
eBoua, OOpasoBpaHve OJOKOB HM MHTeHCHBHbIM ByJKaHu3m. OO 9TOM roBopHl 
HaJIMYHe JIABOBbIX H3JIMAHHH B palioHe Ka3aksiap (°), MHJIOHHTOB B KPOBiI 
dyHamMenta B paspe3e CKBaxKHHbI No 5 ChipbaAHCKOH WwIOWayM, MATMaTHTOB 
IIpOXKMJIOK TpaHHTa C BKPallI€CHHHKAaMU TYPMaJIMHa B IIpO@ubHOH CKBaxKUH) 
Ne 2 (c. Koo6o0Bo), a Takxke BYJIKAHOreHHBIX NOpoA BCHIPbAHCKUX CKBAKHHA 
(NoNe 4, 6, 7, 11, 12, 17) uw Ha cepepe KyiOpnuesckou o6.. (7). 


Tpecr Tlocrymuio 
«TatHeptera3p a3BelKa» 21 III 1961 


IHTHPOBAHHAA JIATEPATYPA 


: 1M. M. Becenoscexkaa, 3. IL. WUpanowsa, As A. Koaen how, an Mee eae 
CCCP, cep. reou., Ne 8 (1960). * K.W. JIomoth, JAH, 94, Ne4 (1954). ° H. A. Mu 
XatimoBa, JJAH, 120, Ne 2 (1958). 4 JI. M. MupononpceKu ii, Usp. Kas. cpus 
AH CCCP, cep: reoa., Ne 7 (1957). BARSY eiegecmn nar Aln 85, Ne 2 (1952). 
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Jloxaaygp Akagemun nayxk CCCP 
1961. Tom 139, Ne 3 


ITET POT PA®H fl 


A. B. BO3KHH 


O HOBbIX HAXOJKAX MEJINJIATOBbIX HW MOHTHUEJIJINTOBBIX 
NOPOA B WEJIOUHbIX MACCHBAX KY3HELKOFO AJIATAY 


(IT pedcmaeaeno axademuxom B. C. Co6oresoim 22 III 1961) 


B Kysnenkom Auatay Obl H3BeCTHbI H JeTabHO onncaHb! . M. Capanuu- 


» Holi (°,4) MeJIMJIMTOBbIE HW MOHTHUEJIIMTOBHIC xKHJIbHbIc MOposEl TlaTpiucKoro rao- 


6poBoro mMaccuBa, pacnooxeHHoro B Topxot Lopuu. 

B HacTosijee BPeMA MCJIMJINTOBbIE HM MOHTHYCJIJIMTOBbIC MOPObl OOHAaPp y2KCHbI 
B HEKOTOPbIX ICJIOWHBIX MaCcHBax CeBepo-BOCTOUHOLi uacTH KysnelKoro Anatay 
(KyprycysibcKom u Jp.). IIpH stom B OMHMX MaCCMBaX BCTpeyaloTCH MeJIMJINT- 
colepxanyHe pa3HOBHHOCTH, B Jpyrux — MounTHYeNHTOBLIe. HanOoubmun 
MHTepec MpeCTaBJIAIOT CYUICCTBEHHO MECJIMJIMTOBbIC YKWJIbHbIC NOPObI C KHOTIH- 
TOM, BECbMa CXOJHbIC C MCJIMJIMTOBBIMM Tloposamu CeBepHot Kapeuun (°). 

B jjaHHOo cTaTbe MpHBOANTCA NeTporpadpuyeckaHt XapaKTepHCTHKa MOHTH- 
YeJIJIMTOBLIX H M@JIMJIMTOBbIX MOpOJ, MACCHBOB, CJIOXKHbIX MOO HedeMHOBbIMU 
CHCHUTAMM, a TAaKXKE WEIOUHBIMH TadOpoujlamu HW radopo, pacnoJIO*KeHHbIMH Cpe- 
AM KapOoHaTHOH TOJIIH HW2KHerO KeEMOpPHA, JIHOO OJIMBHHOBBIM Mi He(peJIMHOBbIM 
raOOpoO HM ypTHTaMU, 3aueratoluluMH MpeCHMyIeCTBeHHO Cpesu Goviee ApeBHeh — 
addy3uBHo — Tou Toro xe Bospacta. B nepBol accoWHalHH WeOFHbIX MO- 
pol cofepxaTcH MHOFOUHCJICHHbIe MpOKUJIKH MOHTHYEJINTOBbIX MOPOA MOUL- 
HOCTbIO B cpefqHem 0,2—0,3 M, IpHypoueHHBbIe K H3MCHCHHbIM JOJIOMHTAM, BO 
BTOPOH — MpOxKHJIKH CYLIECTBEHHO MCJIMJIMNTOBBIX NOPO,C KHOIMHTOM, MOLLHOCTbIO 
okouio 0,2 M, 3aulerarouyue BOJIH3H CeBepO-BOCTOUHOrO KOHTAKTa TeJla yPpTHTOB 
Cpe OPOroBHKOBBIX, MepeKPHCTAaJIM30BaHHbIX HW CKAaPHHPOBAHHbIX BMEIILAIOULAX 
OCHOBHEIX Sidby3HBOB HU KapOOHAaTHBIX OTVIOKeHHH. 

MouTHYeIUTOBBIeC TOpokbl mMepBoi accolMalMH MeIOT HeMOCTOAHHDIM 
KOJIMYCCTBEHHO-MHHEp aJIbHbI CocTaB. Hapsyy C MOUTH MOHOMHHEpaJIbHBIMH pas- 


. HOBHJHOCTAMM BCTPewaloTCA NOPOb, B KOTOPbIX 3TOT MHHEpail IipucytTcTByet 


B Bue peqKux 3epeH. OdoramenHble MoHTHYeIUTOM (80—95%) pasHocTH 
MMEIOT KOPHUHEBYIO, CepylO WIM rpxA3HO-GelyI0 OKpaCKy HM %HPHbIM MaCJIAHH- 
cTpIli 6eck. Jia U3MCHEHHbIX MOPO OYCHb XaPaKTePHHIM ABJIACTCA 3€JIEHOBATO- 
WIM TOyOOBATO-KENTHI WBeT. CTeMeHb KPHCTAaJWIMGHOCTH BapbupyeT OT MCiI- 
KO- JJO CpefHesepHuctol. Bmecte c TeM, BCTpeyaloTcsH pasHOBHHOCTH C peKUMH 
WJIM MHOFOUNCIeHHEIMH (0 15—25%) 3epHaMH LWIMMHeIM, OMBUHA, MMpOkceHa 


' wu daoromuta, MMeloulHe, JIMHSOBHAHO-OJIOCdaTYy10 (OypyHayuHylo) TeKcTypy H 


TeMHO-cepylo OKpacky. 

MoutwyuewuT B STHX MOposax OOpasyeT 3epHUCTHI arperaT U3 KOPOTKOCTOMIO- 
yaTbIX KPHCTaJJIOB C ACHO BbIPaxKeHHOM CMaiHOCTbIO M0 (010), mpsambim yra- 
CaHHeM, TMOJIOKHTE/IbHBIM YJIMHeHHeM, NOKa3aTeaMH mpeomieHuaA Ng = 
= 1,663, Np = 1,652, —2V = 76—79°. Ouenb pexko AByMpeJIOMJeHHe YBeJIH- 
yuBpaetca 0 0,015—0,017. Ha ocHoBaHuu STHX JaHHbIX MOHTHYEJIJIMT OTHOCHT- 
CA K Pa3HOBMHOCTH, MOUTH He cosepxKamel mpumecu cbeppMMOHTHYeMATA ys 
'B Buje BIOPpMUHEIX MHHEpasioB 10 HeMy Yale BCefO Pa3BHBalOTCA MCVIKOME- 
‘uyityatpie arperaTbl MMHepasoB M3 rpylMbl CepleHTHHa, HMerOLLMe ?KEJITOBATY 10 
“uid GypoBaTylIo OKpacky HM HeOOUIbINOe ABYMPeJIOMJIeHHe, H OypoBaTble WIecTOBa- 
TO-BOJIOKHHCTBIe KJIMHOWOK3SHTH. Mexyy KpHCTasIaMH MOHTHYCIMTAa HW pexke 


j lO TpeujHHaM BHYTPH Hero pacnoJlararwtcnr MeJIKHe OKTAITPH4eCKHE KPHCTaJJIbl 


ts 
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WJIM H3OMETPHUHbIe 3epHa TEMHO-3eJICHOH MarHesHaJibHon mnmMHeIM (WV = 1,745), 
a B BUe BKJIIOUCHHH — XOPOLIO OrpaHeHHBble WIM MeJIKHe OKPYTVIbIe 3epHa OVIH- 
BHHa, YaCTHYHO 3aMeICHHbIe XPH3OTHJIOM. OJIMBHH, CYA 10 NOKasaTeIAM T1pe- 
somuenusa (Nz = 1,702 u Np = 1,667), orHocutca k xpusomuty (16% FeSiQ,). 
Pexe BcTpeyaetca qbocTtepHT c cozeprxkaHHem jo 10% FeSiO, (Ng = 1,686, 
N, = 1,651). 

Muorga MOHTHYCIHT, Tak 2%Ke€ Kak HM OJIMBHH, OOpasyeT MHOFOUHCJIEHHbIC 
BKJUOYCHHA B MMPOKCeHe HJM pasBUBaeTCA B BUC Y3KOH KaHMbl BOKPyFr OJIMBUHA 
Ha rpaHuye c mupoKceHoM. I]MpokceH OObIdHO OTHOCHTCA K aBrHTY, HMeIOULeMy 
B IuHde CBeTYIO PO80BaTYIO OKpacky, C1a60 BbIPaKeHHbIM MJIeOXpou3M, 
N, = 1,720, Np = 1,669, c Ng = 39—40° u 2V = 50°. 


MoOHTHUECJIJIATOBbIC YKHJIBHbIC MOpOJbI OYCHb OJIM3KH 0 YCJIOBH AM OOp a30Ba- 


HHA, KaueCTBEHHOMY H KOJIMYeCTBEHHOMY MMHepaJIbHOMy COCTaBy C MOHTHUEI- 
JIMTOBBIMH TOposamu [laTpina, COCTOAUIMMH H3 MOHTHYEJJIMTa W 3eeHOH MarHe- 
3HaIbHOH winuHemM (NV = 1,741). 

Bmecte c TeM, 6oulee Oe€IHbIC MOHTHYCJIHTOM Pa3HOBUAHOCTH OOslaaloT 3Ha- 
YHTeJIbHBIM CXOJICTBOM C MOHTHUEJIJIMTOBbIMA Topoyamu CepepHot Boremuu 
(Vesec — Svétla), onucanHpimu K. WletHmMaHHoM v4 U3BeCTHBIMH NO Ha3BaHHeM 
Be3ellHToB (°). [locueqHue COCTOAT H3 MeJIMJIMTA, OJIMBHHa, MOHTHYECJLIUTA, aB- 
ruta, OMOTHTAa, HedesMHA UM THTAHOMarHeTHTA. B Hux, Tak Ke KaK HM Ha Kypry- 
cyJl€, MOHTHYEJINT B BUe KalMbl OOpacTaeT XpH3OJIMT, HHOFa NOHOCTbIO ero 
3aMelllas. 

Moxrtuyeniutpt KyprycysibCKoro MacCHBa XapaKTepH3YIOTCA IPpOMexK YTOUHBI- 
MH ONTHYCCKUMH CBOHCTBAMH MCKAY MOHTHYCIUTAaMH M3 MOpoy CepepHon Bore- 
Muu WM TlaTpna, HO OTMMYAaIOTCH OT HHX OovIee HH3KHM JIBYNpeJIOMJICHHeM: 


Cen. KysHeuknit Anatay 
Boremust = Tarern KyprycyJb 
Ny 1,668 1,664 1,663 
Ny 1,653 1,647 {652 
Ne — Ni 0,015 0,047 0,041 
—2V 73° 84° 76—79° 


Me.iwJIMTOBbIC TOpOslbl, BCTPCYEHHBIE BO BTOPOH aCCOMNAaWHH WEJIONHbIX M0- 
pod, MpeAcTaBiseT COGOH OYeHb CBEXKYIO MACCHBHYW CpeHEKPHCTaJIMYeCK IO 
NOpOAy 3e€eHOBAaTO-ceporo, yuYacCTKaMH MOUTH YepHOro WBeTAa, B KOTOPOH cpelH 
TeEMHOOKPalleCHHbIX MHHepasoB H3 rpynmbt MemusmuTa (50—75%) mpucyTcTBy10T 
BKJNO“eHHA THpoKceHa (1—8%), Okpyrabie oGoco61eHuA ToMOMUTa (10—25%), 
Ta6MaKH soronuta (4—10%) uw HeGobUIOe KOIMYeCTBO MMPPOTHHA HW anaTuTa. 
B Bue MpHMecH BCTpeyaroTCA peAKHe MeAKHe KPHCTaJIMKM KHOMUTA. 

Muunepadbl Ppyntbl MesMIMTa OOpasyloT 3epHHCTHIe CKOMMeHHA pasmMepoM 
2—5 MM H3 KOPOTKOCTOMO"AaTHIX HW TOJICTOTAGIMYATHIX KPHCTaJJIOB, MMeIOULHX 
B C€Y€HHH OJIM3KYIO K KBajlpaTy WJM MpAMOYTOJIbHHKYy (OpMy C HMSBHJIHCTbIMH, 
3aJIMBYaTBIMM OY€PTAHHAMH, HW PeAKO BCTPeualOTCA B BHJe OTCJIbHBIX XOPOLIO 
OrpaHeHHbIX KPHCTaJJIOB Cpeyqu KapOouaTa. Okpacka MHHepasIOB B Nopose uaile 
BCeTO 3e€JIEHOBATO-Cepan pa3JIMUHOH CTeMe€HH MHTCHCHBHOCTH, MO OMHOKYVIA- 
pom — cBeTyiaH J{bIM¥aTO-cepas, LO No¥TH GOecuBeTHOH (B M3BeCTHOH cTeneHH 
OHA OOYCJIOBJeHa TIPHCyTCTBHeM GOJIbIIOrO KOMMYeCTBA MebYaHIIMX  YePHbIX 
BKJIOUCHHH, He MOWaloulMXCA TOUHOH AMarHocTuKe). B wince MuHepavibl 6ec- 
IBeTHbI€, HMCIOT XOPOMIO BbIPAaKeHHYIO CiaHHOCTb, NapaJIeIbHYIO ONMHAKON LY 
(001) u meHee pa3BuTy!0 B NepreHHKYJAPHOM HalpaBseHHU, NO OTHOWIEHMIO 
K KOTOPbIM noracaHue mpamMoe. MutepdepenuMonnad OKpacka cepan. YWINHeHHe 
oTpullatebHoe. [lokasaTeH NpeOMICHHA YBeIMYMBAaIOTCA OT MOUTH GeCIIBeETHBIX 
K 3aM€THO OKPalll@HHbIM Pa3HOBHIHOCTAM B mpemenax: N, = 1,636—1,640, 
N. = 1,632—1,635, N, — NM, = 0,003—0,005. IIpu stom s3epHac 6omee ry- 
CTOH OKPaCKoH MMeIOT, KaK paBHJIO, OO/bUTyIO BeMYMHY NoKasaTenei mpe- 
JIOMMI€HHA HW ABYNpesIOMIeHHA. 

KpuctasJibl ONTHYECKH MOAO*KUTEbABI, OMHOOCHBI, WHOra OOHapyxHBAaIOT 
cua6y1o AByocHocTb. Ha ocHOBaHUM STHX JAHHbIX MHHepas OTHOCHTCA K O6ora- 
IWCHHOM MarHHeM Ppa3HOBHAHOCTH mMenusuTa — oKepmanuty (2). . 
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Ilupokcen OOblmHO BeTpeyaeTcA B BUe MEJIKUX BKJIOYCHHH B OKepMaHHTe Hi 
XapaKkTepH3yeTCH OKPYFIbIMH HIM HelpaBMJbHbIMH OYepTAaHHAMH, HMeeT PO30- 
Baas OKpacKy IIpH OTYETAMBO BbIPAKEHHOM I1IeOXPpOH3Me: CMPeHEBO-pOsOBbIt 
no N, u noutu Gecupetubiit no N,. HoKkasaTenu mpetomienus: N, = 1,724 
-N, = 1,696 u cN, = 42—44°. Ilo onta4ecKuM CBOHMCTBaM OH OTHOCHTCA K TH- 
 TaHUCTOMY aBruTy H aHaJlOrH4eH MMpOKCeHy YPTHTOB HM H3MeHCHHbIX BMEIILalo- 
WX MOpoy, B KoTOpEIx 2V = 55—58° u comepraHHe 9HCTATHTOBOH MOJIeKy Jbl 
 npeBocxoguT KouM4ecTBO eppocusuTOBOH B 1,5—2 pasa (MO JaHHbIM XHMH4e- 
CKHUX aHaJIH30B). 
'  JlonomMuT B BH MOHOKPHCTaJVJIOB, MMeIOULMX MOKAasaTeJIM MpeJOMJIeHHA 
N, = 1,670 u N, = 1,502, BbimomHaeT HeOombuIMe OKpyrvible OGocObMeHHA, 
KOTOpble, Tak »%Ke KaK H TAO/IMUKM ClOronuTa, pacmoJaraloTcA BHYTPH WIM MexK- 
ay 3epeH okepmMauuta. Kpome Toro, OH OOpa3yeT KpHCcTamIMYeCKM 3epHHCTHIe 
arperarThl, coflepxatlive OKpyrvible sepHa MHppOTHHA, IPH3MOUKH amaTHTa 
OKTasIpuyecKHe KPHCTAJJIMKH KHOMMHTA. 
] ®aoronut (Vz = 1,604) uame Bcero BcTpeuaetcs B Be BKNOUeHHH, MHOra 
COBMeCTHO C JOJIOMHTOM, HW MMeeT JOBOJIbHO MpaBHJIbHble KpHucTaJorpaduyec- 
‘Kuve ovepranusa. B Tom clyuae, Kora OH HaOOMaeTCA MEK Ly 3€peH OKEPMAHHTA, 
) ovepTaHua ero pe3KO KCeHOMOpdHEIe. 
_  Kuonnt npucyteTByet B BHle OKTASAPHYECKUX KPHCTAaJIOB PasMepoM B Aecs- 
) Tple 11M COTHIC J0/IM MHJIIMMeTPpa HM pedKo Jocturaet BetHuHHEI 1—2 mM. Munepas 
yepHOro WBeTa C MeTAJIHUeCKUM JO a/IMa3HOrO GsIeCKOM Ha PpavAX, CepoBaTbili 
B OTPaxKeHHOM cBeTe, B TOHKUX CKO/IaX NpocBeyHBaeT OypOBaTO-KOpH4HeBLIM 
uBetom. Ilo, MAKpOCKONOM IIpH MaJioM yBesMYeHUH MOUTH HZOTPOMeH, MPH OovIb- 
IOM — HMe€eT pO3OBaTY!IO OKPacky C (HOMeTOBLIM OTTCHKOM, C OTYETJIMBO BbIpa- 
>KCHHBIM TWJI€EOXPOW3MOM, MHOra Jo NowTu yepHoro. B KpyMHbIX KpHCTasm1ax H3- 
 peka HaOsmoqaioTcs nosmMcuHTeTHuecKHe BOKHMKH. JLin anaTHTa XapakTepHa 
- KOpoTKocTo6uaTan PopMa HU HAKOMOpdu3M, MO OTHOMICHHIO K BKJHOUAaIONIMM ero 
MHHepasiaM, XOTH B CAMHHUHBIX CJlyYaAX OH KeCHOMOp(eH MO OTHOMICHMIO K IIH- 
pokceny. OkepMaHuTcoepxalltde MOpOLbl, BeEPpOATHO, HMeIOT Oovlee WIHPOKoe 
pacnpoctpaHeHve CpeAH MMPOKOHTAKTOBbIX C yPTHTOM peoOpasoBaHHBIX BMe- 
ULalOWlUX MOPOL, HO OHM C TPYOM pacnosHaloTCA UM3-3a OYeHb CHJIbHOFO BTOPUY- 
HOrO H3MeHeHHA. : 
OnucaHHadt HaMM OKepMaHUTCOsepxalad NOposa C KHOMHTOM OueHb OK3Ka 
10 MHHEPaJIbHOMy COcTaBy, CTPYKTYPHbIM OCOOeCHHOCTAM HM TeHesHCy K MeJIMJIH- 
TOBLIM TopojlaM wWleouHOro KommuieKkca Exuckoro paiiona Cepepxoit Kapesnn ‘er 
B KOTOPbIX, HO J[AHHbIM XHMMUCCKHX aHaJIH30B, COLep2kaHve OKepMaHHTOBOH MO- 
JeKYJbI B MeIMITAX JocTuraeT 66—75 %. B. M. KynetckumM Joka3aHa TecHaw 
. reHeTHUeCKaA CBA3b STHX NOPOA Cc MHOMUTAMM H YCTAHOBJIEHO HX MpoHcxXoxse- 
HHe MyTeM MeTACOMATHYeCKOFO 3aMeLeCHHA HHOMMTOB OCTATOUHBIMH PacTBOPaMH, 
OG6orallleHHbIMH H3BeCTbIO. 
B yabTpaccHoBHEIX nopofax MaccuBa cTraHiMn Adpukanya (°), Me.HJINT, 
10 JLAHHBIM XMMHYeCKOFO aHad3a, TakxKe NpecTaBJIeH OKepMaHHTOM. 
Ha ocHopaHuu usyyeHHA MeTporpaduyeckux OCOOeHHOCTeHM MeJIHJIHTOBBIX 
HM MOHTHUYECAINTOBLIX MOPOA, a TAKKE BLIACHCHHA BSAMMOOTHOMICHHH C H3BePxKeH- 
| HbIMH HW BMEILaIOULMMH MOposaMH yCcTaHaBJIMBaeTCA HX MeTAaCOMATHYECKOE IIPO- 
 vicxowenue. STH NOpomb, OOoralleHHble MarHHeM HV KaJIbILHeM H Pe3KO HeOCHI- 
INCHHbI€E KPeMHe3eMOM, OOPasoBaIHCb B PeSyJIbTATE BOSMCHCTBUA ILeJIOUHbIX 
HHTpy3uh Ha KeMOpuiicKkne SPpy3HBHOKapOOHaTHble UM KAPOOHATHbIC OTMOAKEHNA. 
VUucruty? reosornu HW reotusnkH Tloctynnuio 
CudupcKoro oTgenenua Akagemuu Hayk CCCP 14 ITI 1961 
IMTHPOBAHHAS. JIMTEPATYPA 


1A, H. Buunueua, T. Buuuenan, OntTuyeckad MHHepaJorHaA, Me 1 9oaR 
(” B. M. KynaercxKu ii, Ass. AH CCCP, cep. reon., Ne 3 (1948), .° 1. M. Capan- 
/ una, Matep. no netporpaun un reoxumun KysHeuKoro Avartay, 4. 3, cep. cHOupcKas, B. Ie}, 
/ Visa. AH CCCP, 1935. 4°T.M.Capaununaa, Yu. aan. Jlenuurp. yHus., Ne 9, cep. reoul.- 
_ 104B.-reorp., B. 2, 3emuas kopa (1936). ®°T1.H. UnppuucKkul,M.C. Ahdanacbes, 
3.7. Yurakosa, Tp. Kompcxoii 6asbt AH CCCP, 8.5 (1940). °° K.H. Sche umann, 
® Zbl. Min., ‘Geol., Petr., 1922. 
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jickaangn AkagemMun nayr CCCP 
1964. Tom 139, N3 


JIHTOJIOLH Al 


A. A. JIASAPEHKO 


O ®OPMHPOBAHHH MHHEPAJIBHOFO COCTABA COBPEMEHHOrO 
PYCJIOBOTO AJIJIKOBAA CPEXHErO JHENPA 


([Tpedcmaenexo axademuxom H. M. Cmpaxoeoim 38 III 1961) 


B pesyubTatTe HCCyleqOBAHUA MMHepasbHOFO COCTaBa COBPeMeHHDbIX aVIJIIOBH- 
aJIbHbIX OCAJKOB BbIACHHJIOCb, UTO BO BPEMA PeCYHOM TPaHCNOPTHPOBKH He IIpo- 
HMCXOQMT 3HaYHTeJIbHOrO OOOTallleHHA OCaKOB YCTOMUYMBbIMH KOMMOHCHTaAMH 3a 
cueT paspyIeCHHA HeyCTOHYHBBIX. 

IIpomeccbl MexaHHyecKOrO HW XHMHMYeCKOFO BbIBETPHBaHHA JeHCTBYIOT MOCTO- 
HHO MW TOBCeMeCTHO. OHaKO B aJJIIOBHH OHH He MPOABJIAIOTCA M3-3a BJIMAHHA 
Mpyrux, Oowee CyMeCTBeHHBIX PAKTOPOB, OMPeeAIOULMX MHHEPaJIbHbIM COCTAB 
ocayKoB: 1) BAHAHHA UCTOUHHKOB MHTAHHA OOJIOMOUHBIM MaTepHaJIOM, H3MeCHSIO- 
ILerocs Jit Pa3SHbIX YYACTKOB TeyeHHA PeKH; 2) BIIMAHHA PpanyJIOMeTpHyecKoro 
cOCTaBa OCaJ{KOB Ha HX MHHEPaJIbHbIi CocTaB. CoueTaHHe JaHHbIX (PaKTOPOB IIpH- 
BOJMT COBMeCTHO C TpolleccaMH Pa3PYyWICHHA KOMMOHEHTOB OCaKOB K CJIOKHOK 
KapTHHe (OPMHPOBaHHA HW H3MCHCHHA MMHePaJIbHOTO COCTaBa aJLJIOBHA. 

Munepasbubiii cocTaB ocazKoB J[Hempa B OCHOBHBIX YepTaX OtopMJIAeTCA 
elle 20 cpeqHero TeyeHHA pekKH — JO wiMpoTh Tr. Kuepa. Jlamee no HanpaBJeHHto 
K YCTbIO CYIIleCTBCHHbIX H3M€HEHHH B COCTaBe JOHHbIX HaHOCOB He IIPOHCXOJHT. 
Tlecuanpie pycoBbie ocaiku J[Hempa CocTOAT B OCHOBHOM (cpegHee H3 56 o6pas- 
OB) H3 KBapta (93,8%), MoneBEIx tmumaTos (4,3%) u o60mKoB mopog (1,4%). 

Bue CAMHHYHBIX 3epeH BCTpeyaloTcH: TiayKOHHT, KapOOHaT KaJIbUMA, CJIOJbI 
Hu fp. B taxesoh dppakuuu (d>2,85), cocTaBuisomlel B cpeqHem no Becy 0,45%, 
OnpeeJleHO CBbILIe NATHAeCATH MUHEpasoB: pysHbIe (27,7%), rpaHaT-aibMaH- 
muy (21,3%), amcpH6onp: (15,4%), craspozut (6,6%), unpKoH (4,3%), a9mHOT 
(3,6%), TypManuH (3,2%), cuamumanut (2,5%), pucteH (2,4%), rlayKOHHT 
(2,4%), pytun (1,4%), cmon (0,5%) u ap. 

B pasHbix pasMepHbix (pakUMAX OMHUX M TeX 2%Ke OOPa3iloB NecKa KovIMYeCT- 
B€HHbI€c COOTHOWICHHA MMHepaJlIOB Pa3sJIMUHbl. ITO CBA3aHO TWaBHbIM OOPa30M 
C HCXOJHbIM Pa3MeEPOM MHHEPAJIbHbIX 3e€PeH B MATeEPHHCKUX MOposax, MHTAIOUAx 
aJlMOBHH J[Henpa (4YeTBEPTHUHBIe OTOXKCHHA JICMHMKOBO-JIeECCOBOTO KOMIIJIeKca 
WM Oovlee WpeBHHe OCaOUHBIe Moposb). C yBemMwueHHeM pa3sMepa 4aCTHIL YMeHb- 
IaeTCA COMepHKAaHHE MOJIEBLIX WMATOB, C/O, WHPKOHA, PyTHJla, 9MfoTa H Jp. 
Jl rpanaTos, cTpecc-MHHepasoB, aMPHOOJIOB, MHPOKCeHOB HM TypMasiMHa B OG6- 
IkeM HMe€eT MeCTO OOpaTHoe cooTHOMeHHe (cM. puc. 1). Takum o6pa3o0m, CBOHCT- 
Ba OOJIOMOUHBIX YaCTHIL MH YCJIOBUA CpesbI MepeHoca OOYCOBIMBAIOT ONIpeeseH- 
Hoe pacnpeseseHHe MHHePaJIbHbIX BHJOB B PpaHyJIOMeTPHYeCKOM CreKTpe ocaj- 
KOB — TpaHyJIOMeTpHyeckHe BapHall\MH MMHepasIbHOrO COCcTaBa. 

Jl pycnosoro asmopua J[Henpa XapakTepHo MOCTenmeHHOe yMeHbIIeHHe 
CpefHero (MeMaHHOrO) pasmMepa MecuaHbIX 4YaCTHIL MO HalpaBJIeHHIO K YCTbIO. 


ITO ABJIEHHe HMeeT MeCTO H Ha APyrux KpyNHbIx peKkax. Ono o6ycJIoBseHO raB-_ 


HbIM o6pa30m H3MCHCHHEM THAPOIWHHAaMUYeCKOrO PexUMa PCKH BHH3 IO TeEYeCHHIO 
MH COOTBETCTBYIONLUM OTJIOXHKeCHHEM O6JIOMOUHOTO MaTepHajia BCe€ MCHbInNero H 
MCHbINero pa3sMepa. 

CpBolicTBa MHHECDaJIOB H YCJIOBUA CpeAbl MepeHOCca, MPOABJIAIOUWMeCA B rpany- 
JIOMETPHYCCKHX BapHallHax UH YMCHBINCHHH MeJMaHHOTO Ppa3sMepd YaCTHIL BHU 
MO Te€YeHHIO. IIPHBOAAT K YMCHbINCHHIO B 9TOM KE HallpaBJICHHH COMep*KaHHA 
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UOOJIOB, MMPOKCeHOB, aJibMaHHHa— HEYCTOHYMBLIX MHMHepaJiOB, HMeIOILHX 
ICHILMIO KOHILCHTPHPOBAaTLCA IpeHMYyLIeCTBeEHHO B KPYIHBIX Pa3MePHbIx 
AaKILHAX aJIJIIOBUA. OMHOBPeMeHHO MpOHCXOANT pocT BHH3 MO TeYeHMIO Coep- 
HHA IMpKOHA, PYTHJla HW APyrHx yCTOMYMBbIX MHHEePaJIOB, KOHILCHTPUp yIOULX- 
B M@JIKHX Pa3sMepHBIX (pakwuAx. CioxHee 


CTOHT elo C NOJICBbIMH ImaTaMH 4H KBap- 
M— TlaBHbIMH TopoooOpasyiouluMu MH- 
panamu. Ilouepple uimaTbl ABJIAIOTCA Heyc- 
AUMBLIMH MHHepadaMu, HW CoslepxkaHue HX 
M3 110 TCYeHHIO JOJUKHO YMeHbINaTbCsA Oula- 
WapaA MexaHHuecKOMy pa3fpoOsleHuIo H XH- 
eCKOMY BbIBeETPHBaHHIO. OHaKO YMeHb- 
HMe Me{MaHHOrO pasMepa YaCTHIL aJIJIOBUA 
STOM 2%Ke HallpaBsIeHHU ClocobcTByeT OG6ora- 
SHHIO OCAKOB MOJIEBbIMM IMaTaMH H B CBA- 

C 9THM — OTHOCHTeEJIbHOMY YMeCHBbILIeHHIO 
JepxkaHHa KBapwa. B urtore BJIMAHHA 
aHyJIOMeTPM4eCKHX BapHallull pakTHyecKH 
TYIUCBHIBAeT JOG0e H3MeHeHHe MHHepaib- 
iro cocTaBa ocaikoB Cpeguero J[Henpa 3a 
eT paspylieHHA BHHX HeYCTOMYMBEIX KOM- 
IHCHTOB (MOJI€BLIX IIMaTOB H Ap.), a TakoxKe 
‘cueT BJIMAHHA MeCCTHLIX HMCTOUHHKOB IMTa- 


(dq, B OOWleM OGeHEHHbIX HeYCTOHUHBbIMH 


iHepasiaMu 0 


dempa. 


O BAMAHHM rpaHyJIOMeTpuyeCcKHX BapHa- 


CpaBHeHHiIO C aJJOBHeM Puc. |. [panysometpnueckue BapHa- 


WH COJepKAaHHA HEKOTOPbIX MHHepa- 
JOB B anuroBHn J[Henpa (cpeqHne Jan- 
Hble 10 4 o6pa3iam): / — mouleBbie 


tH Ha MHHepaJIbHbIM COCTaB nNopoy, U3BeCTHO IUNaTbl (merkaa (bpakuns), —= am(pH- 
iBHO, OJHAKO NP W3y4eHHH PedHbIxX NeCKOB (oye, Ge} — MMpokceHbl, 4 — rpaunat, 
(0 JOJDKHBIM O6pa30M He yYUHTEIBasocb. B  % — “HpKoH, 6 — pytHu, 7— TypMa- 


i6oTax Paccena (*,°) 1a ycTpaHeHHusa BJIHA- 


JIMWH, 8 — CTpecc-MHHepaJbl 


If TpaHyJIOMeTpHYeCKHX BapHvalul pH U3y- 

HMM TSKeIBIX MMHepasoB v3 amiopia p. MMCCHCHIINM MpOuSBOLHJOCb HC- 
ICCTBEHHOE CMEICHHE MCCKONbKUX PasMepHbIX PPakUMH, TO NPHHILMMMAaMbHO 
mpaBHsbHo. Jlerkue MuHepabl u3sy4amHcbh PacceJIOM TOJIbKO B OfHOU pas3- 


G2 


ic. 2. 3aBHCHMOCTb COJep Kanha 
‘MleBbIX wWMaTOB (BO BCel Mmacce 
-Da3i0B) OT MeqHaHHOrO pa3Me- 
“Cslaraiouyux “xX yacTu. AJI0- 


BH CpeqHero 


04 Cem 


J{nenpa 


mepHoli pakiuu 0,21—0,15, mm. Haut onpit no- 
Ka3bIBaeT, YTO (PpaKWMM y3KOrO pasMepHOrTO HH- 
TepBaJla, BHIJeeHHbIe H3 OJIM3eKAULMX Tecua- 
HbIX OCaJ,KOB OJHOH HW TOM xe GpakIHH avlJO- 
BUA, HO OUCHb OTMMYAIOWIMXCA 10 TpaHysomMeT- 
pwuecKoMy cocTaBy, COfepxaT HeOHHaKOBOe 
KOJIHYeCTBO MOJIEBbIX INaTOB H, NO-BHAMMOMY, 
Ipyrux MWHepaios. O cBA3H MexKy rpaHyJo- 
METPHUeECKUM COCTABOM OCA{KOB H OOLLMM Cojep- 
)KAHHEM B HHX MOJIeEBbIX LWINaTOB MOXKHO CYUTb 
no puc. 2. AHanorHuHbld xapakTep pacmpesese- 
du 3THX MHHepasoB UMeeT MeCTO H BO (ppaKILHA 
0,25—0,01 mm, KoTOpad OObIHO HCMHO/b3yeTCA 
TIPH MHHepaslOrvyecKHX AHaJIM3aX MeCKOB. 
Tlis TpaBusbHOM OMe€HKH MpoleccoB H3MeHe- 
HHA MHHepasbHOrO COCcTaBa aJIJIOBHA BO BpeMA 


© TpaHcnopTupoBKH HeEOOXOAUMO MPH HccTeLOBAaHUAX COGMOLATb cileAyrouLHe 


WIOBHA: 


1. Ha u3yyaemom yyacTkKe TeyeHHA PeKH JOJMKeH ObITb MHHUMaJIbHbIM MpH- 
(oC HOBOFO O6JIOMO“HOrO MaTepHadia NPHTOKaMH MH CO CKJIOHOB JOVIMHbI. 
2. O6pasunt Ata UccNeOBaHHA 2%eNAaTeMbHO OTOMPaTh B TeveHHe OAHOPO 
30Ha B Mpefesmax OHO U TO *%e *palinn. OHM JOJDKHbI UMe€Tb OAMHAKOBBbIM WJM 
IM3KHii rpaHysomMeTpHyeckHH COCTAB. 


| 
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3. HMayuenne pacipefejieHud TOrO HIM HHOLO KOMIIOHEHTA CulefyeT MpoH3B 
JIMTb B HECKOJIBKUX (pPpakIMAX HeOosbIUIOrO pasMepHoro HHTepBasia. Hao Tak 
3HaTb Cojep2xkaHve JTOFO KOMIMOHEHTA BO BCeH Macce OcaKa.: 

Takum lyTeM Oblia H3yueHa CTeMeHb M€XaHHYeCKOrO H XMMMYECKOFO Pasp 
IMCHHA MOJICBLIX LUMAaTOB B JOHHBIX PyCJIOBbIX OCaKax p. J[Hempa pH ux TpaH 
noptuposKe. J[1a 9TOrO Obi BLIOpaH yuacTOK peKH NpoTsxeHHOCTHIO B 500 
mexky Kuesom i J,Henponetposckom. MuvepaJIbHbI COCTAaB aJIJNOBUA 3,eCb y 
cbopMUpoOBaJICH H MOUTH He H3MeHseTCA 3a CueT PasOaBJIEHHA MaTepvaJOM, Ip 
HOCHMBIM MaJIOBOLHbIMH IIPHTOKAaMHM M CHOCHMBIM CO CKJIOHOB Job *. OOpa 
Ubl JWIst HCCIELOBaHuA OTONPanuch B 1958—1959 r. uepes KarKpIe 50 KM y CaM 
ro ype3a BObl B MexKeHb. STO JOHHbIe HAHOCHI Pau NpHpycJIoBoH OTMEJIM ( 

TepmMuHoyiorumu = E. 2B. Llannep 

% 1951), mepeHocumpie riaBHbIM OOp 
30M B TovioBoybe. CpeyqHui Mame 

mecuaHbIX U4aCTHIL HCCJIe{OBaHHb 

010-005 mm o6pa3u0B papeH 0,22 + 0,03 mm, 
KoappunneHT copTHpopku 1,21 - 
-+0,08. IIpumecb rpaBud x aleBpure 
BbIX UWACTHIL TpaKTH¥YeCKH OTCYTC’ 
ByeT HJM OCH He3HadHTeJIbHi 
OOpa3ubl H3y4aIHcb B HMMePCHH 
CJIELYIOMIMX Pa3sMePHbIX (pakWu4z 
0,05—0,10 mu; 0,10—0,15 mm, 0,15- 
0,20 mm, 0,20—0,25 mm, 0,25- 
0,30 mm, 0,30—0,40 mm, 0,40- 
0,50 MmMM,—KkoTopbie OObINHO COCTal 
JIAIOT B CyMMe GOostee 99% Bceit Ma 


4 r Ss a 
87 9 $509 482 459 411 348 609 520 63 515 


Ge i ea ee cbI necka.Coflep»kaHHe MOJIEBIX LIM 

kueb Axenponempoter TOB B 3TUX (hpakiHAx M300parker 
rpaduyecku Ha pu. 3. 

Puc. 3. Xapakrep pacnpeyeieHua moeBbIX Kak BHXHO W3 puc. 3, pH mp 


ITaTOB B PyCJIOBbIX JOHHBIX OcalKax JInenpa 


on Kueba, aaalnenpamerpom JIBYOKEHHHH BHH3 To Teyenuio J[HeI 


. pa HaOuojaeTcA sicHad TeHJeHILy 
MocTeNeHHOrO YMEHbINeCHHA KOJIMYeCTBA MOJIeBbIX WNMAaTOB BO (dpakIHA? 
0,10—0,15 mm (ot 5 go 2%), 0,15—0,20 mm (or 4 701,5%), 0,20—0,25m 
(or 3,4 go 1,2%). B cymme stm dpakunu coctapnaior 65—75%  BcEé 
mMaccbl ocayika. CojlepyaHwe novleBbIxX wimaTOB BO BCel Macce o6pa3itc 
yMeuburaetTca oT 3% fo 2,5—1,5%. B menkux @pakuuax (d<0,10 mm) ymeul 
IN€HHe HCXOMHOTO KOJIMYeCTBA NOJICBbIX IMAaTOB, MO-BUMMOMY, KOMITe€HCHpyeT¢ 
3a C¥eT NOCTYIJICHHA UX H3 OOJIee KPYNHbIX PpakuMi MpH MexaHHyeCKOM pa3p: 
IN€CHHM NocweqHUX. UTO w*Ke KacaeTcA KpynHbIx Ppakuni (d~>0,30 mo), To cone 
*KaHHe MOJICBbIX INaTOB B HHX TAKKe OCTA€TCA HA HCXOJHOM YPOBHE. SJlecb, O48 
BUJHO, CKa3bIBa€TCH MECHbINaA JOCTOBEpHOCTb y4eTa TMOJIeBbIX IMaTOB H3- 
MaJIOrO COMepxKaHHA Kak CaMOH (PpakUHH, TAK M MOJIeBbIX WINMAaTOB B Hel. Kpon 
TOPO, KPYNHble 3epHa OO/aaioT OoJIbINeH yCTOHUYMBOCTHIO K pas pobeHHIO Mf 
CTOJIKHOBeCHHH C OOIee MEJIKHMH 3€PHaMH TecKa, mpeobasLaioluluMu B OCajIKe. 

IIpuBefeHHble JaHHbIe CBUJIETeIbCTBYIOT O TOM, YTO B PYCJIOBOM AJIJIIOBE 
Cpeanero J[venpa Ha pacctosunu 500 KM 3HauNTeNMbHOe KOMMUeCTBO TIOJIEBBI 
IINaTOB TlOBepraeTcH 3aMeTHOMY MeXaHHYeCKOMYy H3Memb¥eHHIO. OueBu Ht 
3TO HMeeT MeCTO H JIA APyrux MHUHEepasoB. 

Bplia TaKKe H3yYeHa CTEMEHb BbIBETPEJOCTH MOVJIEBBIX WMaTOB B Kak Oli } 
YNOMHHABINHXCA PaHee pa3smMepHEIx cbpakuuH. He ocTaHaBsuBaAch NOLpcOE 


* Cpequerofosoli *xKHAKHI CTOK BCex nputTokos CpeyHero J[nenpa He mpepbiuaet 15% e 
cToKa. IIpHMepHoe COOTHOMeHHEe JOIKHO OLITh U WWI TBepOro CTOKa. 3HAauHTeIbHO TpyaH 
YiCCTb KOJIHYECTBO MaTepHadla, MOCTyMalollero CO CKJIOHOB JOJIMHBI B pycso JIuenpa. Kounuect 
0, BEPOATHO HECKOJIbKO MeHbIe WJM paBHO KOHYeCTBY OOOMOMHOFO MaTepHasa, NpHHOCHMO 
NpHTOKaMH. B mecuanblx (ppakUMAX OBPaxXKHOFO aJJIOBHA, BbIHOCHMOTO B pycuo J[Henpa B pail 
He Kanepa, cogepxutca na 1—2% 6onpbime mo/eBbIX WwmaToB, ¥eM B asoBHHH JlHenpa. 
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; JaHHOM CTaTbe Ha 3TOM BOMPOCce, OTMETHM JIMIMb, YTO CTeMeHb BbIBETPeJOCTH 
JOJICBHIX IMaTOB BO BCeX OOpasilax IPpHMepHO OMHAKOBaA, XOTA BCE KE HAOIIO- 
aeTCA OVCHD CMaGad TEHACHIMA YBCIMYCHHA HX BLIBETPEJIOCTH BHU3 M0 TeYeHHIO 
JHempa, ocoGeHHO B KPyNHBbIX dpakunax. KowMuecTBeHHO 9Ta BeIMYHHa He 
Ipesbinaer 1—2% Ha pacctosuun 500 Km. Meer mecTo TakxKe OovIbillad cTe- 
JCHb BHIBETPeOCTH “YACTHI, B KPYMHBIX (:ppakUMAX NO CpaBHeHHIO C MCJIKHMH. 
XHMHUeCKOe BLIBETPHBAHHE MOVJICBbIX WINAaTOB HU, BEpOATHO, APYrHxX MMHEepaJIOB 
sbIP AXKEHO GOoslee ca60, YEM HX MeXaHMYeCKoOe PaspyileHue. 

Urak, ipa TpancnopTuposke amosua J[Henpa NponcxofuT Mpomecc Mexa- 
WHUeCKOTO paspylleHHA HM XHMMYECKOFO BbIBETPHBaHHA OOMOMOUHOTO MaTe- 
Masia, OLHAKO STOT Mpollecc MPOAB/IAeTCA B CKPbITOH PopMe, 3aTylMeBLIBAACh 
{aIMUHeM PaHyJIOMeTPHYeCKHX BapHaluli MH yMeHbUIeHMeM CpefHero pasmepa 
[ACTH OT BEPXOBbA K YCTbIO, a TaKxKe BJIMAHMeM HCTOUHHKOB TMTaHHA. B pesyJb- 
Tare MHHePaJIbHbIM COCTaB AJIJIIOBHA IpaKTM¥eCKM MaJIO H3Me€HACTCA Ha MpOTA- 
KCHHM CpeHero M HuxKHero TeyeHua J[Hempa B CTOPOHY e€fO MOHOMHKTHOCTH. 
_ Takol xe Mexanu3M OpMHpOBaHHA MHHepaJIbHOTO COCTABa A\JIJIIOBMA, Be- 
POATHO, MMeeT MeCTO AIA OOMIIMHCTBA KPyMHbIX PAaBHMHHBIX PeK, Te KOHCTA- 
MPOBaHo 3aMedaTesbHOe OLHOOOPasHve MHHepaMbHOFO COCTaBa aJJOBHA Ha OOVIb- 
s paccTosHuax mo Teyenuio (Muccucunnu, Crip-Jappa, Amy-Jlapps u Zp.). 
_ YuapHoi mpuaunol mpuoOpereHuaA meckamMu OVJIMTO- WIM MOHOMMKTOBOrO 
cocTaBa ABJIAIOTCA He YCMOBUA ero TpaHCMOPTHPOBKH, a XHMH4ECKOE BHIBETPH- 
BaHue HCXOJHbIX MATepHHCKHX NOpoy nepes UX Pa3sMbIBOM H MepeoTJOAKeHHeM, 
Kak yKasbipaet H. M. Crpaxos ((*), crp. 707). B paccmaTpuBaemom culy4ae Ma- 
TEPHHCKUMH MOposaMy Jaa anuoBud JHenpa ABJIAIOTCA MOUTH UCKJIOYHTEMbHO 
OcafouHbie OOpasoBaHHA, y2xKe NOMBepraBlHeCA B MPOUIVIOM KaK BbIBeTPHBAaHHI, 
Tak HM llepeoTsox*KeHHI0. 

Axstop ray6oko mpu3Hatenen pod. H. B. JlorBuHeHko 3a pyKOBOACTBO 
BO BpeMA BbINOMHeHUA padorHl. 


TeonoruyecKHi HHCTHTYT Ilocrynuao 
Axajemua Hayk CCCP 25 II 1961 
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TEOXHMH#A 


M. E. JOJIYHA u C. B. JIATBHH 


O BIOPHUHbIX CYJIbB®ATAX B OTJIOKEHHAX KAPBOHA 
IUEBEJIAHCKOM HW CONPEAEJIbBHbIX CTPYKTYP 


(II pedcmaezexo akademuxom H. M. Cmpaxosoim 17 IIT 1961) 


Ha Ile6enuxnckol, Banaxnetcxon, Uepspoxo-Jlonenkou uw Apyrux mviowlla- 
JAX OTJIOMKEHHA BepXHerO KapOOHa BCKPBITHI JIMUIb PVYOOKHMH POTOPHbIMH 
CKBaxXHHaMM B CBA3H C pa3BeAKOH HM JoOblueH u3 Hux MpuposHoro rasa. Ilo 
VMCIOULMMCA B HaCcTOMIUee BPeMA MaJICOHTOJIOTHYeCKUM OlIpeeseHHAM, UX 
MOXKHO COMOCTABUTb C OTJOXKCHHAMH APayKapHTOBOH, aBHJIOBCKOH H HCaeBCKOM 
cBuT JloneKoro OacceliHa. KpoBuia apayKapHTOBOH CBUTHI B Mpeesax ITHX M10- 
ulalei HaxOJuTCA Ha ruyOuHax 2030—2350 M. 

BepXHeKaMeHHOYIOJIbHbI€ OTJIOXRKCHHA MpeMcTaBJIeHbl MHOFOKpaTHO Yepefy- 
IOMLMMUCH B paspese NeCUaHHKaMH, aJICBPOJHTAMU, AprHJiJIMTaMH MW aprHJJIMTO- 
HOJOOHBIMU PIMHaMH C MAJIOMOLLHBIMH TpOCJIOAMH HU3BeCTHAKOB. JleTasIbHOe U3y- 
YeHHEe BelLeCTBEHHOFO COCTaBa MOpO, TEKCTYPHO-CTPYKTYPHbIX IpH3HaKOB, I0- 
JIOWKEHHA B Paspese, a TAK2XKE BbILePIKAHHOCTH UX MO MIOULALM CBUAETeJIbCTBYeT 
O TOM, 4YTO OOpasoBaJIHCb OHH B Pa3JIMYHbIX (PalWaJIbHbIX YCJIOBHAX: KOHTHHEH- 
TaJIbHbIX, JIAPYHHbIX HW MpHOpexKHOMOPCKHX (7). 

BropuHyuble cyJIbipaTbl B MAKPO- H MaKPOTPeULHHaX ObIJIH BCTPeYeHbI B pa3- 
JIMYHbIX NOpOAax apayKapuToBon cBuTHI Wle6eMHCKOH HM COMpeeJIbHBIX CTPYK- 
Typ B HHTepBaule rayOun 2030—2500 m. Munepamoruueckoe u3y¥eHue UX 1OKa- 
3aJl0, YTO TipecTaBsIeHbl OHH aHTus~puToM. Han6ouee uacTo aHrMApNT BCTpe- 
YaeTCA B CaMOM BepXHel YacTH paspesa *, B KpaCHO-OypbIX aprHJJINTOMOMOOHbIX 
PIMHaX, OObIUHO CHJIbHO TlepeMATHIX, C MHOPOUMCJICHHbIMH MeJIKHMM 3epKaJlaMu 
CKOJIbKeHHA. TviMHUCTHIE NOPOAbl, MO MaHHbIM TepMMYeCKHX UCcCe,OBaHHH, 
CJIOXKEHDI IIp€HMYILCCTBEHHO MHHepaJiaMH H3 Tpynibl PHApociol uU pexe Oelieu- 
JiMTOB. HepeqkKo OHM COJepxKaT MeJIKNe, HeMpaBHJIbHOH (bopMbl KapGOoHaTHBIC 
KOHKpellHH, B OCHOBHOM KaJIbILHTOBOrO H AHKepHTOBOrO cocTaBa. B HeKOTOpbIX 
OOpasilaxX aprHJJIMTOMOLOOHIX TIMH BCTpe¥alOTCH PaCTHTeJIbHbIe OCTATKH IWIO- 
XOH COXPpaHHOCTH. 

AHTHJPHT B 9THX NOPOMax OObIMHO 3aNOJIHACT BOJIOCOBUAHHIC TPeLMLMHKN WIM 
oOpasyeT NpO*KHJIKH CAaMOH pa3JIMYHOH OPHeEHTHPOBKUN MO OTHOMICHHIO K Haria- 
cTOBaHHIO TOpox. MomHocTh WpoxHIKOB Koe6eTea OT 1—2 Wo 4—5 mm. Pexe 
aHTHApUT HaOwOfaeTcaA B BHe MeJIKUX (40 2—3 MM B J\HaMmeTpe) BKJIIOUeHHH, 
PACOJIOXKEHHIX BOJIM3H OTKPbITbIX WJM MOJTY3aKpbITbIX TPeUIMHOK B Opole. 

AHTHpHT mpelcTaBleH 3epHaMH TIpH3MaTHYecKOi opMbl, pasmMepoM 
0,01—0,1 mM, c Xopoulo BbIPaxKeHHOH MpAMOYTOJIbHOM cmaliHOCTbIO 0 TpeM 
HanpaBjleHuaM. OnTuyeckne koucTaHTEl: Ny, > 1,615; Np > 1570, Neg—Np= 
=0,045. WMuorga na6ogatorca yAJIMHeHHbIe 3epHa AHTHAPUTA, OPHeHTUPOBAH- 
HbI€é J\IMHNOH OCbIO NepmeHNKYJApHO K CTCHKAM TPeUlHH. 

B TpeuluHax OJHOBPeMeHHO C aHIHAPUTOM HEpeLKO MpUCyTCTBYyIOT Kap6oHa- 
Th. [lo B3A4MMOOTHOLIEHMIO C AHTHAPHTOM CpeMW HUX AOBOJIbHO YeTKO BbIe/IAIOT- 
cA [Be renepauun. IlepBas mpescraBleHa MesMTOMOpPHbIM KaJIbILHTOM, KOTOPbIit 
HepeAKO 3amellaeTcH aHrugpuTom. Ko BropoH HaMH OTHeCeHbI HAMOMOPHBIE 
3epHa aHKeputa c NV, >1,702, wHorga 3amellatolero aHrHapur. 


ie B HwxKuelt YaCTH CBHTbI MeJIHCTbIX TeCUaHHKOB B aprHJIJIHTONOOOHbIX TIHHAX 3STHX KE 
MNIOULAayen aBTOpaMH HaOs10 auch BbIeiCHHA AHTHAPHTa B TOHKHX TIpOKHIKaXx. 
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B necuaHukax HM asleBpouuTax apayKaputTosont cBuTpl Hle6ennuckon, Bawa- 
nelickoli u Uepspoxno-Jlonenkon momayeli anrugpuT HaOloxaeTcA B IeMeHTe 
KomMuecTBe 1—3%. 

AHrufput Obi BCTpeveH B MecuaHHKaX H aJIeBPOJIMTAaX KaK MpMOpexkHO-MOp- 
KOrO, TAK H KOHTHHEHTAJIbHO-MpecHoBodHOrO reHesuca. IlepBble xapakTepu- 
YIOTCA KOCOBOJIHUCTOH CJIOMCTOCTHIO PAOH MeAKOBOAbA, OBOJIbHO XOpoulelt 
OPTHPOBKOH OOJIOMOUHOFO MaTepHasa, MOMEBOLIMATOBO-KBaplleBbIM COCTABOM 
OceqHerO, MpeoGsalaHveM Cpe NOJEBbIX WIMATOB AOBOJIbHO CBE?%KUX KUCJIbIX 
arvoKa30B, 3HaYHTeIbHBIM COfepxKaHHem OvoTHTa Hu xsOpuTa. LlemeHT STHX 
€CUaHHKOB HU aJICBPOMHTOB OObINHO Oa3a/IbHOrO WJM Oa3aIbHO-MOpoBOoro TMA, 
apOouaTHo-rimHuctoro coctaBa. MHoria B Hux BCTpeyatoTcs MIOXOH COXpaH- 
OcTH OOJIOMKM MaKpO- M MuKpOdayHbl. KapOonaTbl mpecTaBJieHbl PlaBHbIM 
6paszom nesHTOMOPOHBIM KaJIbILMTOM, TIMHUCTHIe MHHep abl — 3eeHOK FHApo- 
mooi. O6omouHnble 3epHa YacTO KOPPOMMPOBAaHbl KaJIbILHTOM. 

B He3HauHTeIbHOM KOJIMYeCTBE B ILeMeHTe 3THX MeCUAHHKOB HaGwlOLaloTcsA 
TperatTbl KAOJIMHUTA, CPaBHHTeJIbHO KpymHble UM HAMOMOPHHble 3epHa aHKepHTa 
| IIPH3MATHUECKOM HM HeNpaBHbHOH opMbI 3epHa aNrHApHTa. ITH MHHEpadbl 
acTO 3aMelaloT 3epHa MOueBbIX WinaTOB. AHKepUMT M aHPHApPHT samelllatoT TaK- 
fe TeNMTOMOPOHbI KaIbuuT. B HX KPYyNHbIX MOWKUIHTOBbIX 3epHaX HeEpeKO 
‘aOOMalOTCA OCTATOUHbIe 3epHbIMIKH MOcMeLHero. 

Bropasa rpymna npescTaBiena mecuaHukamMu cpekHe- HW KpylHOsepHHCTOrO 
TpoeHUuA UM TpyGocs1ONcTOH TeKCTYpbI C PeAKUMM OOYIVICHHbIMM pacTHTeJIbHBIMH 
cTaTKamu. Onn xapakTepu3yIOTCA NAOXOH COPTHPOBKOM OOMOMOUHOFO MaTepHa- 
(a, cla60 WIM MOUTH He 3aTPOHYTOFO KOpposHel, MaJIbIM COMep2xKaHHeM CJIFOABI, 
@3HAUUTEIBHbIM KOJIMYeECTBOM Il€EMeHTa MOpOBOrO HM KOHTAKTO-MOpoBoro THIla, 
) OCHOBHOM KBaplleBO-KaoJIMHOBOrO cocTaBa. [lecuaHuku C TAKHMH IIpH3HaKaMH 
{. B. Jlorsunenxo ul. B. Kapnosa (*) oTHOcAT K rpylme KOHTHHEHTAJIbHO-Mpe- 
HHOBOJHBIX (alu. 

B KpynHo-cpefqHesepHHCTHIX NeYaHHKAX KOHTHHEHTAJIbHOFO MPpOWCXOKACHH A 
HHIHpPUT OOBIMHO NpUucyTcTByeT B HavOosee KPyNHOSepHUCTHIX yYaCTKAaXx MOPO- 
BI, 3anOJIHAA MOPOBble MpOMeKYTKH HM KOHTAKTHI MexK/Ly 3epHaMH. AHTHAp UT 
\OpasyeT 3eCb JOBO/IbHO U3OMeTPHYHbIe 3epHa, YaCTO IIpH3MaTHYeCKOH cbopMBI, 
asmepom oT 0,1 20 | MM B AvIMHy. HexoTopble 43 HAX HMeIOT XOPOUIO BbIp axKCH- 
ly10 NOHKMMTOBy!0 cTpyKTypy. AHTMApuT KopposupyeT, a MHOTa H MOJIHO- 
TbIO 3AMeWlaeT 3epHa KBaplla HM MOJIeEBbIX WMAaTOB, OOYCMOBMMBAA Ha OTCIbHbIX 
IeOOJIbIUMX YYACTKAX MOPOb! Oasa/bHbIN THI WeMeHTALLMH. 

Ananoruuneii xapaktep BbieneHuii anruiputa onucan K. P. Uenukosbim 
i Ap. (°) cpeau HedTpcosepKallux NWeCdaHHKOB Bouro-YpaibeKon o6acTH. 
\HrHpUT COBMECTHO C KaJIbUMTOM onucaH Take M. B. Punyn u vee eee li eal - 
[yk (8) B TleMeHTe NecUaHUKOB He*TeHocHEIX OTJorwKeHUH [TpeqKkapnatps. 

B u3BecTHaKaX aHTMApUT Opil OOHapyx*KeH B WIMAX MOA MUKPOCKONIOM Hi 
10 MaHHbIM XHMUYeCKOrO aHau3a. Tak, mesHTOMOpdHBIM H3BeCTHAK C MHOTO- 
IMCJICHHBIMH PaKOBMHKAaMH OCTpaKOL MpecHOBOAHOTO OOuIHKa, MOLHATHIM Ha 
Te6enunckol naomagu c rary6unbl 2316—2320 m B kepHe 54-11 pOTOPHOH CKBaKH- 
dbl, XAPAKTepH3yeTCA CJIELYWOWLMM XHMHYECKHM COCTABOM (B mpomeHtax) *: 


Hepacts. 
IOs esOs,. CaO” MoO! SOs ocr. I]. n. mn. Cymma 
Cx. Ne 54, 
060. N2779 41,98 1,62 49,60 4,72 . 2,47 Aa 39,58 98,414 


 Eeau yuecTb HaiMuve 3epeH aHrMaputa B lemeHTe NMecdaHUka, HeMOCPeACT- 
3CHHO 3ayleratollero Ha 3TOM M3BeCTHAKe, a TakxKe yOuHy Nosbema KepHa, TO 
BIIOIHe BepOATHbIM Oyler MpeknosoxKeHHe O TOM, YTO OCHOBHOE KOJIMYECTBO 
3O2- B USBeCTHAKe MoMy¥eHO 3a CHeT AHTHAPHTA. 


* Anaaus BuinomHen JI. M. BagerescKoit B Aa6opatopHH XapbKOBCKoli KOMMIeKCHON Teo- 
forHyecKOH 3KCHeLNILHH 
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B Bue HeGOJIbUIMX 3e€peH, SaMellalOllHX KapOOHATHI, AHPHAPUT BCTpedaeTc 
B OpPaHOreHHO-JeTpHTYCOBOM H3BeCTHAKe, MOAHATOM C TayOuHb! 2475—247 
B cKBamkuHe Ne 4p BanakseeBckon MoulaqHy. 

IIpuBeqenHblli (bakTHYeCKHH MaTepMad MOKA3bIBaeT, UTO AHTHAPUT B OTMOMKE 
HMAX apayKapuToBon cBuTbl LleOeiuucko uw BasakseeBcKou CTpyKTyp He CBA 
3aH C KAKHM-JIMO0 ONpeeJICHHbIM THIIOM OPO, a IPHCyTCTByeT B OTJIOKeHHA 
pa3JIM4HOro *allHasIbHOrO XapakTepa. 

[Ipuypo¥eHHocTb aHrH{puTa K TpeUlMHaM B MAJIOMPOHMIaeMbIX aprHsIAMTO 
NOMOOHBIX TIMHAaX HW APrWJIMTAaX MW OTACJIbHbIM HEOOJIBLIMM Y4acTKaM B Oovlee NO 
PUCTHIX NeCdaHuKaX, a TaKxKe 3aMelleHHe AHTHAPHTOM WeMeHTHpyloulel Macc 
TlOUTH BO BC@X PACCMOTPeCHHbIX JIMTOMOrH4eCKHX THMaX NOpos HeCOMHeEHH 
yKa3bIBaloT Ha STIMreHeTHYeCKy!O NPHpOLy BbIAeMeHHH AHTHApPHTa. 

IIpoueccbl BTOpHYHOTO MMHepaooOpasoBaHHA B OTJIOKeHHAX BepXHer 
KapOoHa paccMaTpHBaeMbIX Mo0WaweH pacipocTpaHeHbl JOBOAbHO LIMpOKO 
Ouenb ¥acTO BCTpedaeTCA BTOPHYHbIM KBapll, BHOBb OOpa30BaHHble PJIMHHCTHI 
MUHepaJbl, MMPHT, MMHepavibl PpyMibl KapOonaToB u CywbdaTb. Oco6eHHO WH: 
pOKO pacipocTpaHeHbl BTOPHYHbIe KapOOHaTbl, MeHee CyJIb(aTol. 

O6pas0BaHHe BTOPHYHbIX CyJIbaTOB B pa3JIMUHBIX JIMTOMOPHYeCKUX HU (pa- 
IMaJIbHBIX THMAX OCAOUHbIX MOPOM CBA3aHO, Tpexe Bcero, Cc reoxXuMuuecKon 
oOcTaHOBKOH B cTauu 9MMreHesa STHX MOpoy, Pemlatoujee 3HaveHHe pH 9TOM; 
Kak oTmedaeT H. M. Crpaxos (4), mpuHaqiexuT XHMM4eCKOMYy cOcTaBy TOs3em 
HbIX BO}. | 

Teoxumuueckasd O6CTAHOBKa H3MCHACTCA BO BPCMCHH B 3aBHCHMOCTH OT rsy6u- 
HbI NOrpyXKeHuA ocayouHon moposbl. Tlostomy smMreHHble MUHepaJibl MOryT T 
BbIMalaTb B MOPOBOM IIpOcTpaHCTBe, TO 3aMelllaTbcA ApyruMu. OTH ABJICHHA 
HaOJOfaroTcaA B HallleéM KOHKpeTHOM cJryuae. [IpocmexuBaloTcA ABJICHHA 3aMe- 
WICHHA TeJIMTOMOpHOrO KapOOHaTa aHIHApHTOM HM, HaOOOpoT, 3amMelleHue aH 
rHpuTa aHKepuToM. 

Pa6otamu Bececoro3Horo MHCTHTYTa MpHposHoro rasa uM erO yKpaHHCKoro Pu 
Jivasia yCTaHOBIeHO, ¥TO Ha IleOeMHCKOH uM CONpeNebHBIX MIoMaax BOT, 
BePXHE€KAMCHHOYFOJIbHBIX OTJOKEHHA MpelcTaBatoT cool BbICOKOMMHEepa- 
JIMZOBaHHbIe XJIOPHHO-LLeOUHO3SeMEJIbHO-HATPHEBbIe PaCCOJIbI OYeHb BbICOKOM 
MUHepasu3alun (258—288 r/). Ilo Knaccnudukanun B. A. Cynuua (°), 9TH BosbI 
OTHOCATCA K XJIOPKAJIbUMeBOMY THIY, XJIOPHAHOM Tpynne, HaTpweBonw mopz- 
rpymme. 

la HHX XapakTepeH OUCHb BbICOKHH KoOapPPuUHeHT MeTamMopdu3allHn 
rCl’ — rNa’ 
Poi. a 

Boubitoe 3HadeHHe STOTO KOSPuILHeHTa yKa3bIBaeT HA BbICOKYIO CTEICHb 
MeTamMopusaltuu BOX. B cBi3H C STHM MOXKHO MpelNO/arath, YTO Ha Oowee pauH- 
HUX CTALMAX POPMHPOBAHHA TOASeMHbIe BOI ObIIM HACbILeHb! CysIbdaTaMu w 
KapOoHaTaMH OOJIbIe, YeEM B HACTOSIee BpeMA, HW CyJIb(*aTbl MOM BbIMAaLaTh 
B OcalOK IpH nocseLyloujeH MeTamopdusallun Bo. OOpasoBanue smMreHeTHYEC- 
KHX HOBOOOpasOBaHHH B 3HaYHTeIbHOH Mepe yXYAUIMJIO KOJWJIeEKTOPCKHe CBOH- 
cTBa TOpo apayKapuToBon cBuTE! WleOenMHcKOH M COMpeeIbHbIX CTPyKTyp. 


KOTOPbIH KosleONeTCA B Tpefemax 2,5 — 5,3. 


YkpawucKHh duinaa Tloctynuso 
Beecoio3sHoro Hay¥HO-HccieqoBaTebCKOTO 24 II 1961 
HHCTHTyTa MIpHposHoro rasa 
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Se re oe 


Jloxxagn Akagemun Hayrx CCCP 
1961. Tom 139, Ne 3 


TPEOXHMH A 


A. M. KPOMAYEB u B. A. KPOTOB 


MAJIBIE IJIEMEHTbI B METAMOP®HUECKHX MOPOAX 
SANMAMHOFO CKJIOHA CPEQHEFO YPAJIA 


(ITpedcmaeaexo akademuxom H. M. Cmpaxoeoim 28 III 1961) 


_ JipeBHue meramopduyeckne mopogzp Cpequero Ypasa aBHO u3y4aloTcsA 
‘TlOSMUMM CTpaTurpaduyeckoro pacuieHeHuA u KapTHpoBaHHUA. IIpu 9sTOM BO3- 
HKarorT OoMbUINe TpyAHOCTH M3-3a OTCYTCTBUA OpraHHueckux octaTKoB. IIpu 
ACUHEHCHHM STHX TOJIL B OCHOBHOM HCHOJIb3YIOTCA JIMTOJOrMYeCcKHe NPH3HaKh, 
leTporpaduyeckuve OcOOeHHOCTH M COCTaB TAKEJbIX MUHepaoB. IIpumenenue 
(Ka3aHHbIX METOJOB JO CHX Op He a0 BOSMOX%KHOCTH MpOHSBeCTH eUHOe CTpa- 
Mrpadpuyeckoe pacueHeHve M YyCTaHOBUTb Maveoreorpaduyeckue yCJIOBMA 
OpasoBaHua HaSBaHHbIX TOM. TpyAHOCTH u3y4eHNA STHX MOPO OOyCAOBJCHbI 
_OCHOBHOM lipolleccamMH JMHAMOMeTaMOpdu3Ma, CYIIeCTBeHHO H3MCHHBINUMH 
‘MHEpaJIbHbIM COCTaB NMepBHYHbIX OCaMOUHbIX MOpos. 

AxstTopbl MomaraioT, YTO Id BOCCTAHOBJIeEHHA YCJIOBM OCaqKOHaKOMJIeHus 
aHHOM pavoOHe HeOOXOZUMO HCMOIb30BaTb GONee YCTOHYHBbIe TEOXUMHUECKHE 
PHTepuu, YyCTaHOBJIeHHbIe MO H3y4eHHIO pacipeeeHHA MaJIbIX 9JIEMCHTOB; 
pH STOM JOlyckaeTca, YTO B Ipolecce JHHAMOMeTAMOPH3Ma HE IIPOHSOLIIO cy- 
(ECTBCHHOFO H3MCHEHHA KOHILCHTP alli MAaJIbIX 9JIEMCHTOB B U3Y4aeMbIX TOVJIULAX. 
(pu TakHX YCJIOBMAX MbI paciipocTpaHHIM Ha MeTaMOpduyecKue OOpas0BaHun 
aKOHOMepHOCTH paciipeseseHHA HM MHIpallWH MaJIbIX JJIEMCHTOB B Pa3JIMUHbIX 
amax OCaqkKoB, ycTaHoBseHHble H. M. Crpaxospim (*) 4 Hcnoub30BaHHbIe B pa- 
arax C. M. Katuexkosa (°) u.apyrux uccueqosatesei. 

_Wsyyennpie Hamu MeTaMopdu4eckue noposbl, cormacHo mpeycTaBJieHHAM 
. A. Kpotoza, oTHOCATCA K IpOTepo3ol0 Ha OCHOBaHUM HaXOKH B HUX CTpoMa- 
WIMTOBLIX OOpasoBaHHH Tuna Collenia baicalica Mas}. 

Ilo muTomormueckuM MpH3HakaM MeTamopduyecKkue MOpOsb! MoOspasqesAtoT- 
1 Ha CBUTbI: BHCHMCKYW, CYJICMCKY10, BHJIbBeHCKY!IO H KOMBUHCKyW. B BocTou- 
OM YacTH palioHa cyJeMCKOM, BUJIbBeEHCKOM HM KOMHBMHCKOM CBUT TaM COOTBeT- 
(ByeT BYyJIKaHOreHHO-ocafouHanA TONLa — KOJIMaKOBCKadA CBHTa, a BOCTOU- 
2€ MOCMeEMHEH pacCIpocTpaHeHbl BYJIKAHOFeHHO-OCaMOUHble MOPOMb! BbINCKOM 
3TH. 

Kaka M3 BbIeIeHHbIX CBUT pefcTaBJleHa OOJIbIIMM pa3sHOOOpasHeM Me- 
mopduyeckux MOpoy, KOTOpHle OObeHHEHLI B rpynmbl. B BucHMCKOH CBUTE 
AeJICHbI CEL yroulNe Tpynubl NOpok: KBapIUTHI, PIMHHCTO-XJIOPHTO-Cep HILHTO- 
BaplleBble HM YIVIMCTbIe CaHWbl, U3BeCTHAKH. B cyemMcKO CBHTe BbIJeJICHbI 
BaplMTbl, TJIMHHCTO-XJIOPUTO-CepHIMTO-KBapleBble HW YIvIMCTbIe CJIaHIIbl. 
BUJIbBeEHCKOH CBHTe BbIJeeHbI KBApPIHTbI, MIMHMCTO-XJIOp UTO-cep HILMTO-KBap- 
‘SBbIe, yIJIMCThe H 3eJIeHbIe CaHIUbl, PUIIUTHI. B KomMAaKOBCKOM CBHTe — KBap- 
ATbI, XJIOPHTO-9NUAOTO-aMuOoN0-aIbOHTOBIE MOPOMbI, XJIOPHTOBLIe, YFIHMCTbIe 

semeHble ClaHubl. B BbiicKOH CBHTe — KBaplHTbI, IIMHHCTO-XJIOPUTO- 
PHILMTO-KBaplleBble HM YIJIMCTHIe CJIaHIUbI, aJIbOMTO-XJIOPHTOBbIe MOpOfbl U 
»pcbup uTEI. 

Onpejlesenue MaJIbIX SJIeEMeHTOB B MeTaMOpduyecKHX MOpoax MpOUSBOIH- 
1Cb METOJOM MOJIYKOJMYeCTBEHHOTO CHeKTpaIbHOpO aHausa. Bce npeycraB- 


*HHbIC HWKE BHIBOJIbI H MOCTPOCHHA CeJIaHbl HA OCHOBAHHH CpeAHUX ap udpme- 
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THYECKUX COLEP2KAHHH V AHHbIX CTATHCTHYECKON OOpa6oTKU aHasu30B 516 mpos. 
B Kako mpo6e onpelenamuch caegqyrourne aiementpl: Ti, Cu, Ni, Zn, Pb, Co, 
V; Zr, Gaye 

Bucumckaga cBuTa. Maspe 3leMeHTbI B NOpAyKe yObIBanus BCTpe- 
YaeMOCcTH pacnoularaioTca B clenyiomuli pag: Ti, Cu(100); Ti (82,0); Ga (79,9); 
Zn (77,8); V, Zr (69,9); Pb (59,2); Co (40,8) uw Y (24,3)*. 

Ils MaJIbIX 9JIEMCHTOB B TOpofaxX STO CBUTbI XAapaKTepHa CTepWJIbHaA MH- 
Hepau3alud uw MeHee THNIMUHA paccedHHad MuHepasusanua **. OdoramenHaa 
MHHepaM3aina ycraHopsena aun Ti, Niu Zn. Pyquaa MaHepausalna M3y- 
UCHHBIX 3JICMeHTOB B Opomax STO CBHTbI He ycTaHoBjeHa. HauOonee Gorathif 
MaJIbIMH 3JICEMeHTAMH TJIMHUCTO-XJIOPHTO-CepHIMTO-KBaplleBble CJIaHIbI. aq 

B cnekrpe ocaqKoB KBapUTbl — IJIMHMCTO-XJIOpMTO-CepMIMTO-KBaplleBble 
CJlaHIbl — YIVIMCTbe CJlaHIbl — W3BeCTHAKH MaKCHMA@JIbHOe cOfepxanue Ti, 
Zr, Pb, Co, Ga u Y mpuypoyeHo K IIMHHCTO-XJIOpMTO-CepMMLATO-KBaplleBbIM 


gooor ro / 


0 


Puc, 1. Kpupple pacmpezeienua MaJbIxX 9ieMeHToB. / — KBapuuTst, J] — raMHucro- 

XJIOPHTO-CepHUMTO-KBapleBble CuaHbl, /// — yrunctere cianupl, JV — jomomuTe. A — 

gplickad cauta, 6 — BpucumcKasa, B — cyJiemcKas, / — BuuippencKan, JJ — KoumaKoB- 
cKaa 


cwlaHiaM. CojlepxkaHve 9THX S9JIEMeHTOB YMeHbIaeTCA B CTOPOHY KapOOHaTHBIX | 
nopox. MakcumasibHoe coflepxkaHHe Cu ycTaHoBJieHO B KBapwuTax. Hamedaetca 
yMeHbIMeHHe KOHIWeHTpaluv Cu B CTOpoHy KapOoHaTHBIX nopoy. MakcumaJibHoe 
cogepx#aHue Ni ormeyeHo B yrvincTbIx claHwax. I[MHK MMeeT Ba MaKCHMyMa’ 
HaKOIMJICHHA — B KBapIHTaX HM yIvIMCTbIX cJlaHiax. KpuBble pacnpelelenua 
MaJIbIX 9JICMeHTOB B BHCHMCKOM CBuTe, NO KlaccHpuKawun H. M. Crpaxosa (°), 
npHvoOim«Karotca K I] cruiaxeHHOMy yNOpsaOYeHHOMY THY, YTO yKa3biBaeT Ha 
OJIM30CTb OOJIACTH CHOCa K paHOHy OcalKOHaKOrJIeHuA (puc. 1). CpaBHuTesbHO 
BbICOKOe HakorIeHue Zn, Pb, V, Ti, Cu, Ni u Co B ciaHnax cBueTeAbCTByeT 
O 3HaYHTeJIbHOM XHMHYECKOM BbIBETPHBaHHM Ha Cylle. 

Cymemckaav cBuTa. Manpie 91eMeHTH B NOpAKe yObiBaHHa BCTpe- 
YaeMOcTH pacmOularatoTcs B Clefyioulu psa: Ti, Cu (100); Zr (97,3); Ni (94,6); } 
Ga (9270) paleo, ds BOS) Zia, 2); CO O0:o) Mei (2Onl)e 

Jl MambIX 3JIEMeCHTOB STO CBHTbI XapakTepHa CTepHJIbHaA MMHepa3a- | 
uA. OOoralleHHad MMHepaJIH3allMA yCTaHOBJIeHa TOJbKO Wa Ti wu Zn. Pyqnaa 
MHHepaJlu3aluA B MOposax STO CBUTbI He ycTaHoBseHa. Han6oulee o6oralleHbl 
MaJIbIMH 3JIEMCHTaMH TVIMHUCTO-XJIOPHTO-CepHMMTO-KBaplleBble CJIAHILbI. 

B cnekTpe OcaqKOB KBapILHTbl — PIMHMCTO-XJIOpHTO-cep UILMTO-KBapIeBble 
ClaHUbl — yIVIMCTble ClaHIbl MAKCHMAaJIbHaA KOHWeHTpalun Co, Ni, V u Y mpu- 
ypouena kK PvIMHHCTO-XJIOpHTO-Ccep MIHTO-KBaplleBbIM CulaHilam. MakcumaJIbHoe Ha- 
KonjeHve Pb u Zn ycTaHoOBJeHO B yrvincTbIx clannax. Kpuppie pacnpeqeseHua 
MaJIbIX 9JIEMCHTOB B CyJIeEMCKO CBUTe OTHOCATCA K II crmaxKeHHOMy ynopsoueH- 
HOMY THIYy, YTO yKa3blBaeT Ha OM30CTb OONacTH CHOCa K paliony OcaKOHaKOM- 


_* Oech UH aslee UMpbI B CKOOKaX OOOSHaUaIOT BCTpeyaeMocTS B MpoweHnTax (1). 
** Tunbt Manepanusauuu mo UW. HW. Puns6ypry (1957 r.). 
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leHusd. STOT THI pacnpeseieHuA yKasbIBAeT Ha He3HANHTeJIbHYIO mucbcdep eHina- 
{MIO MAJIBIX 9JIEMeHTOB. 

_Buapseuckan cBuTta. B_ mopAtke yObIBaHHuA BCTpedaemocTH 
jamble 3JIeMeHTbI pacnoularaioTca B CJleLyioulMh px: ay (O0) 94 (964): 
3u (95,9); Ga (94,7); Ni (91,2); V (86,8); Pb (75,2); Zi (ho, 8) GON Gano) ae 
@ (20,9). 

Jina MagbiX SJIeMeHTOB XapakTepHa CTepHJIbHaA MMHepaJMsalns. O6ora- 
eHHad MuHepamusanua ycTaHoBsena An Ti, Ni, Pb u Co. Pyquaa MuHepaun- 
SAIL’ B BHJIbBeHCKO CBUTe Ha BcTpedeHa. HavOosee OOorallleHbl MaJIBIMH 3J1e- 
e@HTaMH TJIMHHCTO-XJIOpHTO-cepHILMTO-KBaplleBble CJIAHILbI. 

B cmektpe ocaqkoB KBapUUTbI — IIMHMCTO-XJOpNTO-Cep HUHTO-KBapUCBbIe 
=aHUpl.— YPuIMCTbIe CIaHIbl MAKCHM@JIbHOe HAKOTWICHHe TH tZe Ni Cute 
LY HaOmtofaetcaA B PIMHHMCTO-XJIOPpHTO-CepHIMTO-KBapIeBbIX CJaHIaX. Han6o- 
ee BbICOKOe cosep2KaHue Co, Zn u V BcTpedeHO B yIVIMCTbIX CJaHax. Kpusple 
JACTIPENEIEHHA MAJIbIX 3JIEMCHTOB OTHOCATCA K Il craakKeHHoMy ynop”AOYeHHO- 
uy THMy, CormacHO KOTOpoMy MpeAnosaraeTcsx, 4TO palioH cHoca, KaK HM MA 
3H1CHMCKOH, CyJIEMCKOH CBHT, pacmOoJlaraicn BOIH3H OacceHHa OCaKOHAKOI- 
1eHHA. ; 

Konunakospcekaa cBuTa. Masbie ssleMeHTbl B MopAyKe yObilBaHiA 
3cTpeyaemocTH pacnosaraioTca B CleLylouMH PAL: Ties (100) n:V (9,6); 
Ni (89,8); Ga (87,5); Zn (78,5); Zr (77,7); Co (63,5); Pb (55,2) u Y (88,2). Hua 
JOLUIMHCTBA MaJIbIX 3JIEMeHTOB XapakTepHa CTepWJIbHad MMHepaJHsallA. 
PylHad MHHepaJM3sallnA YCTAHOBJEHA TOJIbKO AIS Ni wu Co. Manpimu suiemeHTaMi 
s60raleHbI TJIMHMCTO-XJIOPHTO-CepHUMTO-KBaplleBble CJIAHILbl. KoutleHTp aia 
MAJIbIX 9JIEMCHTOB B STHX CJaHI[aX SHAYHTC/IbHO BbILIC, eM B 3dpcy3HBHbIXx 
TOPOMaX, HMeIOWLHX MeCTO B pa3spe3se TOM CBUTHI. 

B cnektpe ocaKOB KBaplLHTbl — TIMHUCTO-XJ1Op HTO-Cep HILHTO-KBapleBbIe 
2laHUbl — yIuIMcTble CaHIbl MaKCHMaJIbHaA KOHWeHTpauna Ni, Co, Cus Zn; 
Pb u V npuypo4ena K PIMHMCTO-XJIOPMTO-CepHILMTO-KBapIeBbIM CJTAHIaM. Han- 
5ou1ee BLICOKOe ComepxKanue Ti, Ga u Y ycTaHoBeHO B YTIMCTHIX CJaHILax. Kpu- 
Bble PpaciipeseseHHA MaJIbIX 9JIEMCHTOB OTHOCATCA K II] kontpactHomy ymopsjo- 
4eHHOMY THIy, CoriacHo KoTOpoMy B OOsacTH CHOCA CHeAyeT MpeAMOMAaraTh HaJIH- 
que cHibHOrO XuMuYecKOrO BbIBeTpHBaHHA. TlepemeleHHe MaJIbIX 9JIEMCHTOB 
HpOUCXOAMNO B Ooslee OTAaIeHHble YacTH 6acceliha OCaKOHAaKOMIeHHA, YEM 3TO 
Oblio pH COpasoBaHuu ApyrHx CBHT. 

Buickaa cBuTa. B nopsyke yOblIBanHA BCTpedaeMOCcTH MaJIble I1€- 
MeHTbI pacnomararoTca B CleLyloulMH PAL: Tie, CueiNis (00); Gas, V.(OG4), 
Zn (95,8); Zr (83,4); Co (74,7); Y (21,3) 4 Pb (20,7). 

JLia MaJBIX 9JIeMeHTOB STO CBUTbI XapakTepHa CTepHJIbHaA MMHep aJ1H3 a- 
‘una. OGorameHHblit THM MMHepaMsallMn yCTaHOBJIeH TOJIbKO /WIA TUTaHa. 
‘Pynuaad munepaiusalua He OOHapyxKeHa. Han6oee o6orallleHbl MaJIbIMH 3J1e- 
MeHTaMH TJIMHUCTO-XJIOpUTO-cepMILHTO-KBapleBbIe HM YIIHCTbIe CJIAHILbI. 

B cnekTpe ocaKOB KBaplHTbl — [JIMHUCTO-XJIOp HTO-Cep HILMTO-KBaplleBble 
 CaHbl — YPvIMCTHle CyaHIlbl MaKCHMAJIBHOe COfepxaHHe Cu, Co u Ga mpuxo- 
JIMTCA Ha TVIMHMCTO-XJIOpHTO-CepHUATO-KBaplleBble  CJTAHILbI. MakcuMaJibHoe 
conepxanne Pb, Zn u Ni o6uapy2KeHO B YIAMCTHIX C1aHIlax. Han6ouee BbICOKaA 
KOHWeHTpanua Zr u Y mpHypovena K [JIMHUCTO-XJIOp HTO-Cep HUMTO-KBapILeBbIM 
claHitaM. 

Kpupple pacipeyesienua MavIbIX 9JICEMCHTOB B 3Toli cBuTe oTHocsaTea K II 
criaxkeHHOMY yriopsqouenHomy THIy, YTO yKasbIBaeT Ha 6IM30CTb OO1ACTH CHO- 
ca K OacceHHy OCaKOHAaKOIJIeCHHA. 

[lpopeqenHoe HaMM W3yYeHHe MaJIbIX 9/ICMCHTOB B MeTaMopuyecKHX MOpo- 
nax Cpequero Ypaua moKa3asl0 HepaBHOMEPHOE pacipeteseHUe UX B pasJIHYHbIX 
cpurax uv noposax. Jia GouIbUIMHCTBA MaJIbIX 9JICMCHTOB XapaKTepHbl HU3KHe 
Konwentpaunu. B peqKux cry¥aadx cofepxkanve MpeBbILTaer KNlapkKH 9THX 9Je- 
MeHTOB B ocafouHbIx noposax (7). PyftHadt MuHepaJiMsallHs ycTaHoBvieHa 
TOJbKO WA Co u Ni B nopoax KOuIMaKOBCKOH CBHTHI. OrjoxKeHHA STO CBUTHI 
| 3aCJIYKUBAIOT B 9TOM OTHOLICHHH JlasibHenWiero U3yYeHHA. 


Tae. 


Heogunakosoe coflep2KaHve MaJIbIX SJIEMCHTOB B OJHUX M Tex we THTAX NOPO 
pasHoro BO3pacTa, H3MCHYMBOCTb MX BCTpeYaeMOcTH MOryT ObITbh HCMOJIb3OBaHb' 
JIA wWeslell KOppeaauMH MeTamMOopdutecKkux NMopog. Han6onee moqxo,AMMMK 
uA 9TOM Wen MOryT ObITb Co, Zn, Cu, Ni, V, Y, a Takxke OTHOIMeHUA ZneGa 
Zn Ppp. 


Tlepmcxuit TloctynHs1o 
MOMHTEXHHYECKHH HHCTHTYT 21 II 1961 


WHMTHPOBAHHAA JIMTEPATYPA 


1E, E. Beasaxosa, Teoxumua, Ne 2 (1958). 2A. Tl Bunorpagos, Teoxu- 
mus, Ne 1 (1956). ?C.M. Katueu KoB, Tp. Bcecowsu. HepT. HaydHO-HCCH. Teo.-pasB,. 
nuct., B. 143 (1959). 4H. M. Ctpaxos, 3am. Bcecoto3H. MHH. o6m., 86, B. 2 (1957). 
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OKEAHOJIOPH A 


K. T. BOF AHOB 


HOBbIE KAPTbI KOTHJAJIbHbIX JIMHHM CYTOUHBIX 
MIPHJIMBHbIX BOJIH (K, u O,) JIA THXOFO OKEAHA 


(IIpedcmaeaeno axademuxom B. B. Mlyaeuxunom QTeT L196 1) 


BoubiWHCTBO CyLeCTBYIOWIUX KapT KOTHaIbHbIX MH akBaTOp HH Tuxoro 
‘okKeaHa MOMKHO paccMaTpUBaTb TOIbKO Kak PuMOTeTHYeCKHe W3-3a HeSHayHTedIb- 
‘Horo KOuMYecTBa (bakTHYeCKOTO MaTepHasia, Ha KOTOPOM OHH OCHOBAHBI, a TAKAKC 
¥3-3a TOTO, YTO Mp WX COCTABEHHM ObWIM NONYULEHbI MpeATOO*KeHA, ycKanka- 
JOULE JeHCTBHUTeIbHbIC IPHpOAHble yCJIOBMA. ’ 

Han6onbulelt u3BeCTHOCTbIO B HACTOAINe€e BPeMA NOJIb3y!IOTCA KapTbl KOTH- 
“Jax MH Jia cyTOUHbIX BomH K, uM Oj, OMyOnMKOBaHHbIC T\utpuxom (4), 
T10-BHJMMOMY, CIIpaBeyIMBbIe JIA MHOHX paHOHOB Tuxoro okeaHa. OjHako, 
_KaK IIpH3HaeT HM CaM aBTOP, 3TH KapTbI He MOPYT IIpeTeHOBaTb Ha BLICOKy10 TOU- 
yoctTb. B pacnopskenun J[uTpuxa ObllO HeSHAaTHTeIbHOe KOJIMTECTBO HaGwofe- 
uuli, ocoOeHHO Ha ocTpoBax Tuxoro okeaHa, He OGecreuHBalollee paBHOMCpHOe 
“TloKpbitve akBaTopun Tuxoro oxeaHa. Kpome Toro, kavecTBO MaTepHaJIOB ObIJIO 
He BCerla yYAOBJETBOPHTeJIbHbIM, a Me€TOJLMKa HE copepiieHHo, Tak Kak J[uTpux 
HCHOb30Ba NpHOpexuble HAG OLeHuA Hal MpHIHBHIMU KOeOaHHAMH YPOB- 
HA, a pacMpocTpaHeHve MPWIMBHOM BOJHbI B OTKPbITOM OKeaHe (BuamH OT Oepe- 
TOB) HHTepnpeTHpoBad HCXOAA U3 OOMLMX TeOpeTHTECKUX mpencTaBleHui. Y Ka- 
3aHHoe JIMTpHXOM NOOKeHHeE KOTHAaJIbHBIX mmuni BowH K, u O, BO MHOTHX 
paiioax OKeaHa He COOTBETCTBYeT AaHHbIM PakTHYecKUx HaGOeHuH: Tora Kak 
Ha KOTHaIbHEIX KapTax BowH K, u O, J[uTpuxa yka3aHo pacnpoctpaHeHue MpH- 
JMBHBIX BOAH BUONb woro-BocTouHOro nobepexbs Hopoli Sesanfun c cepepa Ha 
ior, (bakTMYecKOe H3MeHeHHe (as OT 285 no 360° moKa3biBaeT, YTO OHH pacipo- 
cTpaHAMlOTCA B 9TOM palioue c lora Ha CeBep. TlonoxKenve KOTHMaIbHEIX JIMHAK 
B IeHTpasbHOli yactH Tuxoro oKeaHa 10 Jlurpuxy TakxKe He COOTBeTCTByeT 
(akTHuecKHM (a3OBbIM yIvlaM. 

C HakonsieHueM 2O6aBOuHOrO KOJIMYeCTBA MaTepHaJiOB HaOuIoweHult Ha m06e- 
P@XKbe H MHOTOUMCEHHEIX OcTpoBax Tuxoro OKeaHa MbI MOJ YH BO3MOXKHOCTD, 
TIpHMeHAA Ooslee COBeEPUIeHHYy!O MeETOAUKY, NOCTPOUTb 6oulee TOUHbIC KapTHl. 

_  Buactosujeh padore Obl npuMeHeH MeTO/L H30PHITC (2), HeoJHOKpaTHO TIpu- 
“MeHABLIMIicA paHee AA MOCTPOeHHA KAPT KOTHAIbHBIX JHMHHM JIA pasJIMUHbIXx 
-mopeli HK IIpHMeHHTebHO K MOpAM o6alawuluH JOCTaTOUHO BbICOKOH TOUWHO- 
CTbIOwia) 

CylHOCTb MeTOa H30ruMc 3akOUaeTCA B CiIeAYIOUIEM. Ilo u3BeCcTHBIM rap- 
MOHWUeCKUM NOCTOAHHLIM MpHMBa Ha OMpeseeHHyJO LaTy MpeABHMUCAAIOTCA 

exKeyacHble BBICOTHI YPpOBHA MIpHMBAa Mist BCeEX MyWKTOB Ha mo6epexkbe UH’ OcT- 
poBax okeaHa. Ilo aHHBIM BbICOT ypOBHA Ha KaKIbIi vac IpHIHBHOrO NepHvoya 
BOJHbI CIPOATCA KapTbI USOrHMC MOBEpXHOCTH OKeaHa. Tlanee myTeM CMeIILeHHs 
HYJI€BLIX H3OruNc Ha YeTBeEPTh MepHosa K@KIOH IpHIHBHOH BOAUbI OMpeessaeT- 
CA MOJIO*KeHNe KOTHAAIbHBIX JMU. 

Merox u3z0runc BepBble MpHMeHAeTCA K CTOJIb OOWIMpHOH akBaTOpHu, Kak 
Tuxuil oKean, NOSTOMY MOXKHO OMacaTECA, YTO MOYT BOSHHKHYTb CYILCCTBEHHBIC 

“OMMMOKM 3a C¥eT JIMHEliHOH MHTepNOJIAILMH BbICOT ypOBHA MPH 3HAYHTeJIbBHOM 
| yasleHHu pyr oT Apyra WyHKTOB, AJA KOTOPbIX (tbakTHYeCKHe BbICOTbI YpOBHA 
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TIPeBbINHCIeHbI. OHAKO 9TO ONMCaHHe He OMpaBAbIBaeTCAH, TaK KaK OOvIbIOe 
Y4HCJIO ITYHKTOB Ha OCTpoOBax OKeaHa (Oosiee 120) uM OobUIMe rOpHsOHTaJIbHBIe 
pa3Mepbl NPHJIMBHLIX BOJIH CBOAAT NOAOOHbIe OWIMOKM K MuHMMyMy. JloKasarTeJb- 
CTBOM 3TOMY MOXKET CJLYKUTb OHA H3 KapT MIHOBeHHOFO pewbeta NpHIHBHON 
MOBepXHOCTH OKeaHa (cM. puc. 1), H3 KOTOPOH BUAHO, YTO pacMomo*KeHve MyHK- 
TOB C TapMOHHYeCKHMH NOCTOAHHDIMH TIpWJIMBa MOSBOJIAeT OOPHCOBaTb Bce oc- 
HOBHbI€ YePThI pesbetpa NPWJIMBHOH MOBepXHOCTH OKeaHa Jake pH BecbMa Ma- 
JIbIX BeEIMYMHAX MPWJIMBHBIX KOeOaHHH. JlelicTBuTebHO, Ha OCHOBAaHHH MHOrO- 
YMCJICHHBIX HaOJIOJeCHHH WH MpHBeeCHHOrO MIPpMMepa MO*KHO CYHTATb, YTO TopH- 


ji 


baba 


Puc. 1.¢Kapta mruopennoro pejbeda MpHJIMBHOH MOBepXHOCTH OKeaHa «(TOU- 
KaMH yKa3aHo MOJOxKeHHe WYHKTOB C TapMOHHYECKHMH TOCTOAHHBIMH MpHJIHBA) | 


SOHTAJIbHBI€ pa3Mepbl NPWJIMBHbIX BOJIH Ha aKBaTOpHM usy4aemoro OacceliHa 
COH3MepUMbI Cc pasMepamy Oaccelina. 

McxofHbIM MaTepHasOM JIA JaHHOH paOoTb! NocyKMIM TapMonMueckue 
NOCTOAHHDBI€ TPHJIMBHbIX KOJIeOaHHit ypOBHA CocTaBAIOWux BOTH K, u O, WA 
063 MYHKTOB, paCMOJIOxKeHHbIX Ha NOGepexkKbe WM MHOFOUHCJICHHbIX OCTPOBaX 
Tuxoro OKeaHa (CBeEeHUA B3ATHI U3 PpasJIMYHbIX MCTOUHUKOB (°,°)). 

PacnovioxKeHve MyHKTOB C TapMOHHYeCKHMH NMOCTOAHHBIMH NIpHiMBa CBuJe- 
TEJIbCTBYeT O ellie HeLOCTaTOUHOH H3y4eHHOCTH TIpHJIMROB B THXOM OKeaHe, a 


Ta6auna 1 
KoopquHatbl HeEHTpOB aM@uApOMHYeCKHX CHCTeM 
Mupekc am- Viugekc am- 
BomHa duppomuy. KoopgunaTbl WeHTpa Bouaua duypomuy. KoopyubaTbhl weHTpa 
CHCTCMBI CHCTeEMbI 

Ky A N, 178°00’E O71 A 15°40/N, 178°00’W 
B S, 169°00’W 5 10°10’S, 160°50’W 
B S, 146°25’W B PA OOH Sy, ay aHOY NN) 
iP S, 167°20’W if D040 Seeli2- OUR 


TaxkKe O TOM, YTO MOJHOE HCHOJb3OBaHve MaTepHaJIOB BOCTOYHOrO modepexkba 
‘OKeaHa 10-BHJIMMOMY elie HEBOSMOXKHO. Tem He MeHee, HaIMuHe B OOUIeM OOUIb- 
‘Moro KOJIMYeCTBA aHHbIX H JOBOJIBHO PpaBHOMepHBIii OXBaT HMM Bcero Nobepe- 
KbA HU OOJIBUIMHCTBA OCT- 
PpOBOB OKeaHa, 3a MCKJIIO- 
YeHHeM ero 1OX%KHOH UacTH, 
TOsBOJIAeT IIPOBeCTH HC- 
cjleoBaHve pacipocTpa- 
HeHHA MPWJIMBHBIX BOJIH 
Ha akBaTopuH Tuxoro 
_oKeaHa. 

Jia ylo6ctBa cpaBHe- 
HHA C APyPHMH KapTaMu ui 
Apyrumu palionamu Mupo- 

‘Boro OKeaHa Bce pacueTbl 
M MocTpoeHve KapTbl KO- 
TH JLaJIbHbIX JIMHHM TpOBo- 
“JMIMCb HO COJIHEUHOMY 
-sppemenu Jia IpHupuy- 
cxoro mepuauana. [Tpes- 
 BHIYHCICHHA BbICOT YPOB- 
HA JIA KaxKOM BOJIHbI B 
OTJ€JIbHOCTH MPOBOAHJIHCb 
mpH sHayenunx B= 1, 
gb=—0,C=1 uc= 0. 
) Ha HOBBIXx KapTax KO- Pye, 2. Kapta KOTHJabHbIX JIHHHH BOJIHI Ky (myHKTHpHbIMH 
TUAJIbHbIX JIMHUH (puc. JMHHAMH MpOBeeHbl HS0aMIWINTYAbl Ht) 
2 u 3) WyHKTMpOM HaHece- 
HbI M30MHuM amnauTyy, BOK H, Matepmasiom Ain nocTpoeHHA KapT aMILWIUT YZ. 
HOCNYKUIM 3HAYeHHA TAapMOHMYECKUX MOCTOAHHDIX H, BplOpaHuble WIA MyHK- 
TOB, PaCMOJIOKeHHbIX Ha 
noGepexkbe HU OCTpOBaXx 
Tuxoro oKeaHa. OTH Kap- 
Thl CTpOWIMCb NyTeM JIM- 
HeHHOH WHTep NOAH 
3HaueHun HH mo akBaTOpuul 
Tuxoro oKeaHa c yueTOM 
HYJICBbIX 3HAYeHMH AMIVIM- 
Ty B amduypomuyec- 
KHX TOUKAX H COBMEeLLCHbI 
¢ COOTBETCTBYIOMIMMH Kap- 
TAMU KOTHJLaJIbHbIX JIMHHH. 
Ha ocHoBaHHuH MocTpo- 
eHHA HW aHasiw3a KapT KO- 
THMabHbIX JIMHHM (puc. 
2 u3) MOxKHO CelaTb 
CNeMyIOUNe SaKJIOUCHHA: 
1. Hpunupupie Kkoule- 
6anua toBepxHoctu Tu- 
XOro OKeaHa, OOYCJOBJIEH- 
uble BowHamH K, u O,, 
Ha noaBuaouleH wacTH 
Puc. 3. Kapta KoTHabHEIX JIMHMM BOJIHBI QO, '(myHkTupubl- €FO AaKBaTOpHH HMeloT 
MH JIMHMAMM MpoBeeHbl Hs0amnINuTyAb! 1H) OOJIbLUIYIO COCTABJIAIOLLY tO 
cTOMuHX KomeOaHHH. 
2. B Tpomuueckoit oOmactH Tuxoro oKeaHa pacnojiaraioTca TpH amdupo- 
_ -MuueckHe CHCTeMBI CYTOUHBIX COCTABJIAIOULAX BOJIH K, u O,, a He OHA, Kak yKa- 
3aHo Ha Kaptax J[uTpuxa. 


| TS 


; 


: 


3. B paiione Tuxoro oKeaHa kK BOCTOKy H 1oro-BocTOKy OT HoBokt 3enaHyHuH 
PacHOsOXKeHb AMPUAPOMHYECKHe CHCTEMBI CYTOUHHIX BONH K, u O,, panee HuKOr- 
jla He OTMeYaBIIMeCA Ha KapTaX KOTHJaJIbHbIX JIMHHH. 

4. 3HauNTeIbHO yTOUHEHO NoOsOKeHHe WEHTPOB aMuypoMMyecKUX CHCTeM, 
paHee yKa3aHHbIX Ha KOTHlaJIbHbIX KapTaX, H MOOKeHHE KOTHAAIbHBIX JIMHHA 
CyTOUHBIX BoH K, u O, Ha akBaTopuu Tuxoro oKeana (cM. Taba. 1). 


MucrityT okeaHouIorHu Toctynuso 
Axkajemun Hayk CCCP 19 II 1961 


WHTHPOBAHHAA JIMTEPATYPA 


1K.T. Borgauos, Tp. Toc. okeanorpad. nuct., B. 57 (1961). 2 B.B. Tumouos, 
Tp. Toc. okeanorpad. uucrt., B. 37, 185 (1959). % Admiralty Tide Tables, Part II, 1938. 
4G. Dietrich, Veroffentl. Inst. Meeresk. Univ. Berlin, A-41, 1 (1944). © Internatio- 
nale Hydrographic Bureau, Tides, Harmonic Constant, Special Publication, Monaco, 1940. 
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rHCTOJOFH A 


A. Tl. ABLIbIH, C. M. LIMBAEBA u A. H. ®EJOCEEB 


IKCNEPHMEHTAJIbHbIM ATEPOCKJIEPO3 COBAK B CBETE 
‘JAHHbIX MOP®OJIOTMYUECKOFO, THCTOXHMUYECKOLO 


MW NATO®H3HOJIOFHYECKOFO HCCJIERTOBAHUA 
(ITpedcmaeaexo axademuxom H. H. Anuaxoeeim 2 III 1961) 

|» CoppemeHHoe yyeHHe 00 aTepockslepo3e Kak HOSOJIOrH4eCKOH (popMe, B 3Ha- 
NHTCIbHOH CTeNeHH OasHpyerca Ha JaHHbIX SKCMepHMeHTAaIbHO-MOpouoruyec- 
‘Koro viccmeqoBanua. Knaccnueckue onpitp: H. H. AnwaKosa c corp. MO3BOuIMIH 
‘M3YUMTb MHOTHe acleKTbI SKCIepUMCHTAJbHOTO aTepocksepo3a H COnOCcTaBHTb 
“ux ¢ aTepocKslepo30M yeoBeka. CrefiHep uv Kena (*) mpeqioxuin HOBytO 
MOJl@Ib aTepockslepo3a coOak ,KOTOpad WIMpOKO M3yyalaCb COBeETCKUMM H 3apy- 
O@KHDIMH UccesoBaTesamu (7~*). CyHOCTh 9TOM MOJeIM COCTOHT B aJIMMeHTap- 
HOM BBeJ|CHHH XOJleCcTepHHa B YCJIOBMAX NOfaBeHMA (PyHKWMH WLMTOBUAHOM 
“2Kesle3bl C MOMOU[bIO MeTHJITHOypallnia. 
- B nactosmei pa6ote m0 sTOMy MeTOLy BBISbIBAJICA 9KCIepHMeHTaIbHbI 
atepocksepos y 10 co6ak, KoTopbie B TeueHve 4 Mec, NOAH MeTHJITHOYpalln 
“WM pacTBop xOvlecTepHHa B MoscouHeyHOM Macuie. M13 3 KOHTPOJIbHbIX AXHBOTHBIX 
2 coOaku nOy4aM OMH MeTHITHOypallns H | coOaKka He moyBeprasacb HUKa- 
KMM CnelvaJIbHEIM BosfeicTBuaM. M3 10 2%KMBOTHBIX, NOJIyuaBLINx XOJlecTepHH 
M MeTusITHOypallu, 2 coOaku ObIIM 3a0HTbI uepes 4 Mec. C Hadasa OMbITA; 
Y OCTaIbHBIX 8 2KMBOTHEIX H3y4atach OOPaTHMOCTh MOpHosorHyecKUX WSMeHE- 
Hii, CBASQHHBIX C SKCIePMMeHTAJIb.:bIM THnepxosecTepuHosom. B stow noyrpyn- 
me 1 co6aka Opiia 3a6uTa uepes 10 que, 5 co6aK — yepes 30 Aue u 2 coOakKH — 
uepe3 6 mec. mocuie npekpatieHua ombita. [laromoroanaTomMyecKkoe HCCcseOBa- 
“He 2%KMBOTHBIX, MOJly4uaBIIMX XOJIeCTepHH, OOHAPyKUIO 3HAYHTEIbHbIe H3MeHE- 
“HH B KpOBeHOCHOM CucTeMe M B pale BHYTPeHHUX OpraHoB. OTH MSMeHeHHA BBI- 
p@Kaucb B peSKO BbIPArKeHHOM JIMMONLO3e MHTMMBI M MeMM apTepHH (puc. 1) 
‘YW oBeH, a TaKxKe B 3HAUHTeIbHOM JIMMOWose KaNMIApoB. OruoxwkeHve 2Kupa 
-B CpeflHeli OGoN0UKe apTepH NpefcTaBAeT OMHY US OTJIMYNTEJIBHBIX oco6eHHO- 
Teli aTepocKJIepo3sa y coOaK M ObINIO OTMeCHeHO PAOM AaBTOPOB 848). BHadH- 
TeIbHOe OTOXKEHHE 2%KUPa HMe/IO MeCTO TaK2Ke BO BHYTpeHHUX opranax. Ilewenb 
HW cesleseHKa NpeficTaBadu KapTHuHy AudysHoro muM0“ 03a, KOTOPbIi B HECKOJIb- 
_KO MeHBUIeH cTeneHH OOHapy2KUBaJICA TaK2Ke B WOUKAX M MerKUX. B ocTasbHbIXx 
“OpraHaX OTMe¥aOCh JIMIIb He3Ha4YHTeIbHOe OTOKeHMe wAupa. YKasaHHble 
“W3MCHEHHA ObIIM OCOGeHHO pe3KO BbIPaxKeHbl Y 2KHBOTHbIX, 3a0HTbIX Hemocpey- 
CTBeHHO nocuie onbiTa, a TakxKe uepes 10 u 30 AHEM Mocue NpekpallleHuA BBeeHHA 
xoslecTepuHa M MeTHJITHOypalluia. OrmowKeHHe *%KUpa B MHTHMe HM MCAHH apTep Hi 
HMesIO TIpevMytlecTBeHHO JucbbysHbIi xapaxtep. Ha done storo AuddysHoro 
OKUPeCHUA BCTPeyasIHcb YYaCTKH C OCOOO HHTCHCHBHBIMM HaKOMWIeCHHAMM 2KUpa. 
@opmupoBanne GNAllIeK, CXOMHBIX C ATEPOCKJIEPpOTHYeCKUMH GOJIALIKAMH YesOBe- 
Ka, B KOTOPbIX OTJOMKeHHe WUpa CoveTaeTCA C paspacTaHHAMH COe,HHUTEIbHOM 
“TKaHH, HaOJOJalocb y BCeX %KHBOTHBIX, MOJIyuaBLIHX XOJIeCTepHH H MeTHJITHO- 
ypalus. 
'- Y .xKuBOTHBIX, 3a6HTHIX uepes 6 Mec. MOCIe MpeKpalleHuA OMbITa, HaG/IOa- 
\lOCb MOYTH MOMHOe OOpaTHOe pasBUTHe BbILNeyKasaHHbIX H3MeHeHU: UCyesO 
Audysnoe okupenve COCYMCTOH CHCTeMbI, Pe3KO YMCHbIIHJIOCh KOJIMYCCTBO 
_%Kupa B ceylesenke. B meyeHu COXpaHMWJIMCh JIMUIb OTAeuIbHbIC Jimmodarv B cove- 
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TaHHM C TIpH3HakaMu HeOombWoro :uOposa. B moukax *KUP OOHAPyKUBAVICA 
TOJIbKO B SIMTeIHH KaHnaiblles, 4TO Ha6vltoqaeTcA B HOpMe. ATepocKsepoTu- 
yeckhe OJIAUIKH B apTepHAX COepxKaIH He3SHAYHTebHOe KOJIMYeCTBO JIMMNHOB 
WH XapaKTepH30BaIHCb GOOJIbIIMM paspacTaHHeM COCAMHUTeJIbHOTKaHHBIX 3J1e- 
MCHTOB. 

Ja FHCTOXUMHYECKOFO HCCIEOBAHUA 2%KUpa Obi MCHOIb3OBaHbI CyaH Lite 
HWIbONaycybpat, Obl mpHMeHeHbI MeTosp! Ouuiiepa, Bekepa, peakunu Ha 
xoulectepuu (Ilybrue, Bungay), MMKpocKONMA B NOJIApH30BaHHOM cBeTe. TIpo- 
BEeHHOe HCCIeMOBaHHe NOKa3a0O, TO BO BC€X BHYTPeHHUX Opranax (B TOM 4HC- 
JI B aTepOCKJepoTHYeCKUX OJIAWIKAX) HaKalJIMBaeTCA XOJIeCTepHH, TaBHbIM 0O- 
pa3om ero actepbl. Kpome Toro, ¥aCTb 2%KHPOBbIX OTJIOXKeHHH (OCOOeHHO B eyeHH) 
TIpecTaBJleHa HEliTpaJIbHbIM %KUPOM. MocdaTvAbl MH CBOOOAHbIe HKUPHbIe KUCJIOTHI 
OOHAapy2KeHbI B HeOOJIbUIOM KOJIMYeCTBe, TlaBHbIM OOpa30M B TeyeHH HM aTepo- 
CKJIeEpOTHYeCKHX OJIALIKAX. 

Tucroxumuyeckoe uccieqoBaHHe momucaxapuyos (UiMK-peakuua, peakuna 
C KOJWIOWHbIM 2KeIe30M, MeTaxXpOMa3HA) OOHAPyKHJIO HaKOMNeHHe MX BOKpyr 
ouaroB JIMMOWLO3a B aTepOCKJepOTHYeCKHX GOIALIKAaX, CoseprmKauiux *up. Ilo- 
JIMCaxapHybl pacnOJlaraucb Ha rTpaHulle C HOPMAJIbHOM TKaHbIO, OOpasyx mos0- 
6ue Oapbepa. B ckmepoTusupyIOUlUxcA OJIALIKaxX MOJIMCaxXapHAbl Oosee HIM Me- 
Hee paBHOMepHO pacnpesemAMCcbh 10 Bee OuAUIKe. Ha yuacTKkax apTepMasibHOL 
CTCHKH, He OOHAPyXUBAaIOULHX MOP*osIOrMyecKHX H3MeHeEHHA, He OMpeseAOCh | 
M 3AMeTHbIX OTKJIOHCHHH B XapakTepe THCTOJIOrHYeCKHX peaKIWH Ha MOJIMCa- 
XapHJbl. OTH aHHble NOLTBepKAaloT HAaGMIOeHUA ApyTHX aBTopoB (*,°), OTHO- | 
CAILHECH KaK K 9KCHE€PHMeCHTAJIbHbIM MOJeCJIAM, TaK HM K aTeEPpOCKJEpO3y YeIOBeKa. 

AtepockJilepoTuyecKkve H3MeHeCHHA OOHApyXUBaIHCb HaMH B apTepHAX BCeX 
KaJIHOpoB. Ouv Obl OCOGOeHHO BbIPayKeHbl B COHHOH H OeMpeHHOH apTepusX, | 
B apTepHsX OCHOBaHHA MO3ra, B KOPOHAPHbIX apTepHAX cepflla, B cocyax M0- 
yeK HM ILHTOBMAHOM weesbl. Memkue apTepHH CKeJIETHBIX MbILUIL KOHe4YHOCTeH 
TakxKe ObIJIM pe3KO H3MeHEHEI. 

IlopaxeHue KpOBeHOCHOM CHCTeMbI cepfia coOak culeqyeT COMOCTaBHTb 
C Ppe3KO BbIPaxKeHHbIMH H3M€HCHHAMM OaJJIMCTOKapHOrpaMMBI, CHATOM MO MeTO- | 
nuke A. H. Menoceepa (°), CBUeTeIbCTBYIOWLUMH 06 OCcIaOJICHHH COKPaTHTeJIb- 
HOH @yHKUHH MuOKapya. AMMJIMTyZa KOMIVJI€CKCOB 3HAYHTeIbHO CHH2KAaaCh, 
3YOUbI CTAHOBMVJIMCb OKPYFJIbIMH, CraKeHHBIMH, BOJHa H BHauase yMeHbIlla- 
J1aCb, 3aTe€M YBeJIHUMBaNaCb, NOABIANUCh «paHHHe M», BowHa I pes3kKO yMeHbIIa- 
ach, NOABIAINCb ciuTHbIe HI, BowHa J pacuienasaacb, BowHa K yrayOnsasach. 
Io qanupim B. B. Mapua u A. B. Mapeesa (1,1!) u Ap. Take 2Ke H3MeHeHHA — 
BK wa6smogaiores y ope, crpafatolux aTepOcKslepo30M BeHEYHBIX apTepuit 
ceplla C ABJIGHHAMM KOpOHapHOH HemocTaTouHocTH. M3meHenua OKI, no”BuB- 
INHeCH HECKOJIbKO T03%Ke, XapaKTepH3OBaJIMCb CHHKCHHEM BOJIbTaKa Ke yOU- 
KOBOrO KOmiJeKca QRS, oco6eHHO B MepBOM OTBeJCHHH, ABYX@asHOCcTbIO U 
HHBepcuvel 3y6ua T B pa3JIMYHbIX OTBeeCHHAX, “alle B TpeTbem. Muteppan ST 
CMEIaJICA 3a H30JIMHHIO, OCOOeEHHO B N€pBOM H TpeTbeM OTBeAeHHAX. B abHel- 
wem 3y6em T y 3 coOak cTaJ ele BHAMMBIM, y 2 2KMBOTHBIX OH BO3pOC H CTaJI paB- 
HATbCH BbICOTe 3yOua R. Y 4 coOak BO3HUKJIa 9KCTpacHcTOMMYeCKaA apHTMHA 
HM NOABMJIMCb IpH3HAKH ATPHOBEHTPUKYJAPHOH OOKaybl. 

XOvleCTepWHEMHA y BCeX cOGaK pe3kO BO3pocsa yepes | Mec. MOCe KOpMue- 
Huw (oT 148 mr Jo KopMuieHua OHA yBeHUMIAach BS—8 paz u y 1 co6aku JoctTur- 
ua 1200 mr). Crofixoro noBpileHua apTepHaJIbHOrO KPOBAHOFO aBJIGEHHA He Ha- 
Otoqanocb. M3menenna BKI, a satem u OKI nosBuancb yvepes 1,5—2 mec. noc- 
Jie Hayaa onbira. Uepes 6 mec. O6paTHoro pa3sBUuTHA aTepocKepo3sa Ha BKT 
OTMeYaJIOCb TOJIbKO CrviaxKHBaHHe 3yOloB, HO OKI’ ocraBavacb elle maTOsOrH- 
YeCKOH. 

Oco6oro0 BHUMaHUA 3acCIyKUBaIOT H3MCHEHHA ILMTOBMIHOH 2Kesesbl, CBASAH- 
Hble C NOMaBJleHHeM HM MSBpallleHHeM ee (PyHKILHH MeTHJITHOypallusiom (puc. 2). 
TvictoulorMueckH HaOmMOfaOCch BUOWSMeHeHHe INUTeUA, HeOMMHAKOBOe B pas- 
JIMYHBIX ONbITAX. DopMa STMTeMMAIbHbIX KJIeTOK CTAHOBMJIaCb KyOuuecKOH HIM 
UMJIMHAPMYeCKOH, IMPOCBeTbI CPOJJINKYJIOB pe3KO YMeHbUIaIucb. B. HEKOTOPbIX 
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Puc. 1. ArepocKepoTHueckas 61AlIKa B COHHOH apTepHH. OTOKeHHe AHMHAOB 
B HHTHMe H MequH. CoOaka 3a6uTa uepes | Mec. nocme 5-mMeCAuHOrO BBeeHHA 
MeTHJITHOypaunia H xovlecTepHHa, Cyan III 


Puc, 2. Tepectpoiika snHTeIHA MTOBHAHON Puc. 3, HopMasnsauHa CTpOeHHA WHTOBHAHOK 

wWemesbl C YMeCHbINeHHeM MpocBeTa PoHKyIOB *Keslesbl yepes 6 Mec. moCJle NpeKpallleHHA BBe- 

nocie 3 Mec. BBeJeCHHA MeTHJITHOypalva H JleHHA MeTHITHOYpallwdia H XoOulecTepHHa 
xoulecTepHHa 


| 


} 
WAH, tT. 139, Ne 3, Apupin, Dln6aena, Demzocees 
; 
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OMbITAX HaG/MOMaIUCh MalMIOMATOSHble paspacTaHuA SMUTeIMA. KamHnuecku 
yrHeTeHne (byHKIMH IMTOBUAHOH xKee3sbl BbIPAaKaOCb B allaTHH, CyXOCTH 
KOXKU, BbIJe3aHHM IWepcTH, OMyXaHHU CYyCTaBOB, KOHBIOHKTMBHTAX, NpHOaBKe 
Beca 2XMBOTHBIX. Uepes | mec. nocue MmpekpalleHHA ONbITa FuCTOMOrMyeCkoe 
PTPOCHHE ULMTOBHAHOH 2KeJesbl HE H3MeCHAIOCb, HO Yepes 6 Mec. MOJIHOCTbIO 
HOPMaIM30Bal0Ccb (puc. 3). 

_ <OKCHepHMeHTAaIbHBI aTepocKsepo3 COOaK», CO3aHHbIlt 10 MeToyy CreiHepa 
vw Kenjaia, npaBusibHee paccMaTpuBaTb Kak aJIMMeHTapHbI THIep XOJeCTep HOS 
B YCOBHAX NofaBseHuA PYHKUMM UWLMTOBUAHOH xelesbI. ATepocksepoTuyeckue 
W3MeHeEHHA B COCyaX UMeIOT HECOMHEHHOe CXOACTBO C BCTPeyalollMMHCA y 60JIb- 
HBIX, HO LudbysHbiit WMNOv03 BHYTpeHHUX OpraHoB, NOpaxkeHHe ULMTOBAAHOM 
HKEJIE3bI, OMKUPCHVE BCH HV KAlIMJWIAPOB, a TAKIKE SHAYHTCJIbHOE OTJIOMKEHNE *KUPa 
B CpesHei OGom0UKe apTepHi OTMMUAIOT STY MHTepecHy!O MOJe/b OT ATEPOCKJEpo- 
3a YeIOBeKa. OTA MOeNb HAHOOIee GIM3KO BOCIPON3BOLUT Te POpMbI XOJIecTepH- 
HOBOFO JluaTe3a, HK B UACTHOCTH aTepOcKJIepo3a, KOTOpble BCTpeualoTcA y OOub- 
HBIX C PHNOPYHKUMeEH WMTOBUAHOH 2Kelesbl, B YaCTHOCTH C mukceyemon. [lo- 
CKOJbKY HOBbIC MaTepHaJIbl CTABAT BONpOC O 3HAYeHMM PHNOPYHKUMA IWMTOBUA- 
HO 2Kene3bI B MaToreHese aTepockseposa (1°-?*), mpelcTaBJIAeTCH WHTepeCHbIM 
IIpUMeHUTh OCHOBHEIe 3AKOHOMEPHOCTH, BbIABJIAeMble IPH H3YYeHHH STON MOEN, 
TakxKe K TeM (OpMaM aTepocksJepo3a, KOTOPHIe BCTpeyalOTCA B MCCTHOCTAX C He- 
MocTaTouHocTh1o Hola B NpHposHou cpesle. 


[lentpasIbHbld MHCTHTYT Tlocrymuvo 
yCOBepINeHCTBOBaHHA Bpauelt 27 II 1961 
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floxnagn Akagwemun nayk CCCP 
1961. Tom 139, Ne 3 


[PHCTOJIOTHA 


A. A. PEPXMHH 


K BONPOCY O NOCTHATAJIBHbIX H3MEHEHHAX 
TEHEPATHBHbIX 3CH KOPbI HAAMNOYEYHHKOB Y PASJIMUHbIX 
MPEACTABMTEJIEH MJIEKONATAFOWIUX 


([Ipedcmasaexo axademuxom B. H. Yepxueoscxum 23 I 1961) 


B mpeqpiyuiax padotax (7,”) moka3aHa CyMeCTBeHHad pOJIb reHepaTHBHbIX 
CJIO€CB KOPbI HaANO“CUHHKOB B peaKUMH OpraHHsmMa Ha OOJyyeHHe. 

HalnoyeyHukKH SABJIAIOTCH OPraHOM CO CMCHHBIM KJIeTOUHbIM cocTaBom. JLo 
CUX MOP ABJIHe€TCH CMOPHbIM, KAKHM OO6pa30M MpOHCXOAMT 3aMeHa KJIeTOK KOpbI 
HajOUeYHHKOB HOBbIMH. IIpoTHBOpeuuA B WMTepaType OObACHAIOTCA B 3HauH- 
TeJIbHOH CTeMeHH TeM, 4YTO TIpoleccbl HOBOOOpasoBaHHA KJIeTOK KOpbI Haj{II0- 
YeCUHHKOB Y pa3JIMUHbIX TIpeMcTaBHTeIeH NOSBOHOUHBIX, HW Jaxke cpeqW MJIeKOMH- 
TaIOUlHX, pasMUHbI. Kpome Toro, B Npollecce HHAMBULYyaIbHOrO pasBUTHA TakKe 
HaGlOLaloTcA OOJIbUIne pasMYHA BOSpacTHOrO xapakTepa (3,4). 

BovibulMHCTBO HcceqOBaTeeH CYUTAaIOT, YTO FMCTOreHe3 KOpbI HayWouedHH- 
KOB IIDPOMCXOJUT BO BHEWIHMX CJIOAX. Pa3mM4Hble UCCeJOBAaTeIH JOKAaIMSy!0T 
npouHdep allo KJIeTOK, TO B Karicywie (°), TO B MOAKaNcyApHou 30He (°), ri0- 
Mepysio3e WIH MHTepMefquapHom cuoe (*, §). 

Jlyume pyruxX %KMBOTHBIX u3yyeHa Kpbica (*). OHaKo HeT cHcTemaTH4ecKOrO 
UccJIehOBAaHHA THCTOreHe3a KOPbl HaMMOUVeYHHKOB yepe3s OJIH3KHe CpOKH C MO- 
MeHTa povKleHua JO cTapocTu. Hamu Obliu MpOM3BeeHbI HCCeqOBaHHA KOpbl 
HaMO“C4YHHKOB C MOMeHTA POKTCHHA WH NPHOMH3SUTeIbHO Yepes 5 HEH BIVJIOTb 
JO CO3peBaHHA KPbICbl HM y CTapOl KpbICBI. 

B Moment poxkeuua (puc. 1) Kancyma TOHKaH, BOMMH PAN KJIeETOK, a NosKan- 
CYJIAPHbIM COM OYeHb IWHpOKHH. OH COCTOHT W3 peTHKYJIAPHbIX BOJOKOH, 
B M€TIAX KOTOPbIX JIexKaT KIeETKH. MMewtTcaA B HeEOOJIbINOM KOJIMYCCTBE MHTOSHI. 
Bes Kopa HaynoyeqHHKoB He Mibep eHILMp OBaHa, HET ABHbIX pp aH MexKLy 30HaMH, 
MOSTOBOH CJIOH He OTMeJIeH OT KOPbI, HW €FO KMETKH pacceAHbI OCTPOBKaMH 
B KOPKOBOM BellecTBe. Mexkjy nolKamcyJapHbIM COeM H TuIOMepyJ1030H Hel 
OlpeeeHHOH rpaHHipl. 

Takum 00pa30M, KJleTKH NOLKalcyJAp HOO COA MOCTEMEHHO MepeXOAT B KJIeT- 
KH TIOMepyJIO3bl, KOTOpPble He pasfeJIeHbl Ha TAK, KAK Y B3POCMOM KPBICHI. 

SOTO cocTOAHHe ObICTpO H3MeHAeTCA Yepe3 HECKO/IbKO uacoB. Co6cTBeHHO Kall: 
CyJla CTaHOBHTCA HeEMHOYPO IMpe; B HEKOTOPbIX y¥acTKaXx NOLKancy ApH c0F 
Ha4HHAaeT 3aXOUTb B KOpy. J[amee MeHAeTCA COOTHOWIeHHe MexKy COOCTBeHHC 
KalicyJIOH HM NOMKalcyApHOH 3OHOH: Kalcysla yTOuMaeTca, B Hell yBeMUM- 
BaeTCA KOJIMYECTBO KOJIIaPeHOBbIX BOJIOKOH, a TOAKancyJIAPHbIM CAOM CTAHOBHT- 
CA TOHbINe; YBeCJIMYHBaeTCA MpOHWKaHNe efO KJIETOK M@XKY BHOBb O6pa30BaH- 
HBIMH TA2KAMM KJICTOK PIOMepyJIO3bI H, MO-BAAMMOMY, OHH JaloT Hayao 06pa30 
BaHMIO KJIETOK WHTepMeAMapHoro cJIOS. 

ITO MOAKHO BUIET y2Ke XOPOIO O*pOpMJIEHHBIM B Bospacte 10 nHeli (puc. 2). 
B sToM Bospacte Ha rpanulle NokKancysApHOro cOA Cc rloMepy030H HayHHael 
NOABIATbCH B H€KOTOPbIX yYaCTKaX CeTb KalMHJIAAPOB, OKPyXeHHbIX COeAHHH 
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|. Cpe3 Kopbl HafmoueyHHKOB. Kppice- 

yasy Tocle poxkKeHHsA. Kopa Mado 

peHIHpoBaHHas, nowKancy Ap Abii 

je OT/eleH OT riomepyJlo3bl. Henpe- 

Ii rlepexof KleTOK OT mMofKarcy1Ap- 

“ion B riomepysio3y. A3au. I]iaHaxpo- 
mat. Ox. 7, 06. 40 X 


3. Cpe3 KopbI HagoueuHuKoB. Crapax Kpbica. 

4oe yTOueHHe Kancyvbl, CynlecrBoBaHHe 

imcyiApHoro COA BMeCTe C y3KOH HHTepMe- 

{oH 30HOH. PexyunpoBaHHe rioMepyApHoro 

TemaTokcuiwH + 303HH. I[lnaHaxpomar. 
Ox. 7, 06. 40 X 


| 
: 
(439, Ne 3, DepxmMuH 
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Puc. 2. Cpes Kopbl HajnoveuHukoB. Buemnne CJOH. 
10-qHeBHBI KpbiceHoK. IlosBieHHe B HEKOTOPBIX y4a- 
cTKaX CIVleTeHHA KallHJIJIApOB, OKpy2KeHHBIX COe]H- 
HHT@IbHOM TKAHbIO; POPpMHpOBaHHe TAKel B rOoMepy- 
jose. SaxoxyeHve KJeTOK MojKancyIapHoro COA 
Mey TAKAMH TIOMepyO3bl H OOpasoBaHHe MHTep- 
MeyHapHoro culos. MuTo3s B riomepysiose. A3saH. 


Tinanaxpomat. Ox. 7, 06. 40 X 
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Puc. 4. Cpe3 Kopbl HaMoyedHHKOB. Hosopoxkjex- 
Had MopcKas cBHHKa. I]poHHKHOBeHHE cy6Kancy- 
JIApHOFO CJIOA MeXKAY Kly6OuKaMH [VIOMepyJIO3HI E 
HHTepMefHapHBl COM; CyUkeCTBOBAaHHe HHTepMe: 
MapHoro C/IOA MOUTH MOR BCeH TIOMepyJlOSOu. 
Tuomepysi03a CHJIbHO pasBHTa, YacTO IByclonHad. 
Tematokcniun + 903HH. [I1aHaxpomat. Oxcmgs 
06. 40 x 
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eJILHOM TKAaHbIO, KOTOpas C yBeIMYeHHeM BOspacta 6ouee 3ameTHa. B ambHel- 

eM THxKM TvIOMepyJIO3bI, Kak Hi (baclkHKyIATHI, MpMoOpeTaloT Bce 6oylee palu- 

WIbHOe pacnosowKenMe, M pasiMune Mex/Yy KsIeTKaMH TVIOMepyJIO3bI HW KleTKaMU 

sHeLIHeH (baclMKYJATbI yBeJIMYMBaeTCA. Tio 10 HA KOMMUeCTBO MHTOSOB, I0- 

“TeIEHHO IIPOMBUralOWMxXcA C BOSpacTOM OT NOAKAlcyJIApHOrO AO Hap yXHOrO 

“OA aclUKyJATbI, yBeMYMBaeTCA H 3aTeM Mayacr. B sospacte 20 WHeH Hx 

MOUTH HeT. 

Vutepmesuap Hb Col, KOTOpblit C BO3pacTOM CTaHOBHTCA Bce MIMPe, JLOCTH- 
FaeT y B3pOcOH KpbICbl JOBOJIbHO 6ouUbWO WIpPWHbI, HEOLMHAaKOBOH B pas- 
MMUHBIX YUAaCTKAaX KOPbI NO OKpPyxKHOCTH. Most cuutaemM, YTO MHTepMeMapHblit 
enoli, KOTOPbI MOABJIAeTCA BMecTe C (POPMHPOBaHHeM TIOMCpy.1O3PI B TSDKH, 
oOpasyeTca U3 BpacTaHHH KJeTOK cyOKancyiApHOrO COA, MpOHMKarOIlMx 
gepe3 rloMepys03y TaM, Tye OTCYTCTBy!OT COCy/bI Ha TpaHule cyOKalcyJAp- 
HBIii cyloii — romepyso3a. B spemom BospacTe BCe COM KOpbI HalMOuvedHHKOB 
XOpollo uddepeHUMpOBaHbl. 

- K crapoctu (puc. 3) Ha6moxaetca yTOuMeHHe KalicyvIbl, OfHakO mofKalcy- 

JApHLIA CHO MpososMKaeT CyilecTBOBATb BMECTE C y3koli HHTepMey\HapHOH 30- 

HOM, aba BOSMOXKHOCTb AJA OOpas0BaHWA KJeTOK, HECMOTpA Ha TO, UTO TVIOME- 

PYAAPHIt co NoABepraeTca peAyKIMH WH MCcTaMH OTCYTCTBYeT WIM paspylleH. 

@acuukyiaTa Xopomo pasBuTa, a peTHKysapuc yBemMyeHa. 

Jina cpaBHeHua rucToreHesa KOpbl HasMO¥edHUKOB HespesOpOrK Malou uxcAa 
KMBOTHBIX C TAKOBbIMH 3peOpOwMaloulMxcH HAM ObIIM B3ATbI MOPCKHe 
CBUAKH. 

Y HOBOpOxKAeHHOH MOPCKOH CBUHKH (puc. 4) nolKancyiapHbli cOH Mpo- 
HUKaeT MOXY KOMIVIeKCaMM KJICTOK TJIOMep yJIOSbI i CoeMHAeTCA C HHTepMe]- 
apHBIM CJIOeM, KOTOPbIi y HOBOPOMKCHHOTO }KMBOTHOFO YxKe XOPOLWO BbIpPaKeH. 
[nomepys103a umeeT cBoe CTpyKTypHoe odopmsieHHe, XOpowlo pasBuTa MH 3auac- 
‘Ty0 OOpasyeT ABa pasa KTyOOUKOB, BHITAHYTHIX B payMabHOM HampaBJeHHu. 
VutepmesuapHaa 30Ha XOpollo pasBuTa Ha BCCM TIpOTAMKeHHH KOpHI. XOpollo 
BbIPAKeHO dacliuKyMpOBaHue myykoBoH s0HbI. Boooure judpepeHILHpoBKa 
3HAUHTEIbHO MpOMBHHyTa M0 CpaBHeHHIO C HOBOpOxKeCHHOH KpbICOM H COOTBET- 
CTBYeT COCTOAHMIO KOpbl y 10—15-—HeBHOM KPbICbI. 

Pa3mwune B MUKPOCKOMMYeCKOM CTPOCHHH KOpbl HafOdedHUKOB y B3pOcJIOH 
M y HOBOpOX*KeHHOM MOpCKOM CBHHKH MCHBIIe, HEM Geno Kpbicbl. CpaBHuBaA 
OCOGeHHOCTH CTPOCHHA KOPbI .HaAMOYeYHUKOB Y B3POCJbIX MOpCcKOH CBHHKH UM 
Geno KPBICbI, HYKHO OTMETHTh MHOe pacripeeyeHHe noyKalcyApHoro COA 
y MOpcKOit CBUHKU. OTO BbIparkaeTca B 6ONbIIeEM PaSBUTHH COCyMMCTOFO CIWIeTe- 
HUA Ha rpaHuile c rioMepy030l1 Mt B MeCHbIUel TOM MHE MOLKAaNcyApHOrO COA 
Mexky Karcylol rloMep y1030H. TlomkancyapHblit u WHTep Mes Map HbIH 
‘clo MeHee BbIPaxKeHbl, YEM Y KPHICHI. 

K crapocTu y MopcKoli CBMHKH HaGuloaeTCA pelyUMpoBaHHe PIOMep yJIO3BI. 
B noqKancyApHoM cloe MpOUCXOLUT yCHJIeHHOe pasBUTHE KOJIJIaPeHOBbIX BOJIO- 
KOH, IPOHMKarollMX CKBO3b rloMepyso3sy B WHTepMesMapHE coh. Paciuky- 
"WTa pa3sBuTa HepaBHOMepHO H WaCTHYHO pelylupoBpana. OsHOBpeMeHHO 
“OOHapyKUBAIOTCA CHJIbHbIC U3MeHeHHA BO BHYTPeCHHUX CJIOAX KOpbl Hayqmoyed- 
_HMKOB. 

_ B wrore cpaBueuua OesoH Kpbicbl MOPCKOM CBHHKH MOXKHO CKa3aTb, 4TO 
K MOMeHTY POXKMeCHUA KOPa HAMNOWeTHHKOB y MOpCKOM CBHHKH ABUIAeTCA 6ou1ee 
| paspuTol; HcTOUHKH xe reHepalluu Y KPPICbI B mpomecce HHLMBUAYaIbHOrO pas- 
| BUTHA OMepexKaloT TAKOBbIe y MOPCKOH CBHHKH. Ojuako HH. yY MOpCKOM CBHMHKH, 
“HH y Geno Kpbicbl He OOHAPyXUBAeTCA CTOVIb WHTeCHCHBHOFO pasBUTHA MO]- 
KalcyIApHOrO COA (M, BMOCIeACTBHE, WHTepMefMapHOrO), Kak Y IleHKOB H 
KO3JIAT. 
| Y nocnequux MouHoe pasBuTHe TeHepupyioulux KeTKY cjloeB COXpaHsAeTCA 
/M BO B3pOCcJIOM COCTOAHHH. 
| Tipencrapnenupmt maTepHas wsOCTpMpyet 6oublioe pasHooopasHe TreHepH- 
 pylOulHX KJIeTKH Cj10eB KOpbI HaLMOUeYHHKOB y pa3JIM4HbIX ipewicTaBuTeden 
MIeKOMUTAIONIUX KAK K MOMeHTY pOvKeHHA, TAK MB Npollecce TlOCTHATAJIbHOTO 
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pasBuTua. Mbl Moraiv yOeqTbCA B Pe3KUX pas/IMYHAX He TOKO MeXKILY %KUBOT- 
HBIMH pasHol CTeMeHH «3peJIOCTH» K MOMEHTY POX CHUA, HO U MEXKLY BSpOC/IbIMH 
2KMBOTHBIMH. 


VucrutyT asomounonsol dbusvonorum um. HW. M. Ceuenosa Tloctynuso 
Axkajlemun Hayk CCCP 18 F 1961 
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BHO®PH3SHKA 


O. 10. OPJIOB u A. JI. BbISOB 


KOJIOPMMETPHYECKOE HMCCJIEAGBAHHE 3PEHHA PCuIOBOHOrMXx 
7 MOJIJIKOCKOB (CEPHALOPODA) 


(Ipedcmasneno axademuxom 10. A. Opaoceim BIN MESON, 


_ [az ronOBOHOrMX MOJIJIOCKOB ycTpoeH B OOuleM HOAOGHO Tlasy MO3BOHOU- 
HBIX, a CTPyKTYpa PelleNTOPOB UX ceTUATKH ONM3Ka K CIPyKTYPe pelenTOpoB cpa- 
ceTOUHOrO T1a3a HACEKOMBIX (4), Muorve BHI IOSBOHOUHBIX H HACCKOMBIX HMEIOT 
UBeTHOe 3peHHe, UM MOXKHO ObIIO NpeANOaratb, YTO M POMOBOHOrHe — BBICIUHE 
TIpeAcTaBUTeIM THMa MOJWJIIOCKOB — ToxKe o6ulalaior 9TOH cmocodHocTEHO. I[lo- 
BUMMOMY, H€T YeTKHX SKCICPMMeHTAJIbHBIX JaHHBIX, MOKASbIBAIOUMX STO, HO 
B Moub3y TakorO NpesNOMOKeHHA TOBOPUT, HalpuMep, CMOCOOHOCTh KapakaTu- 
[bl H3MCHATb OKPACKy Tela B 3aBHCMMOCTH OT BETA dbona (?). Ecum 9To Tak, TO 
ObIIO Obl HHTepecHO MCCeELOBaTh 3peHHe FTOJIOBOHOUX KOJOPHMeTpHYeCKHM 
‘MeCTOOM, UTOOLI OMpeMeHTb CHeKTpabHble XapaKTepHCTHKM MPHCMHUKOB, Ht 
CPpaBHUTb CHCTeMbI IBETHOTO 3PpCHHA MOSBOHOUHBIX, HaC€KOMPIX H TOJIOBOHOrHX. 

I]pumepHo Takoga Oblla MOCTaHOBKa BOMpoca, noOyuBWIad Hac HCCJeLOBaTb 
KOJIOpUMeTpH4eCKHM MeTOLOM 3peHHe KaJibMapa M OCbMMHOra — JLOCTYMHBIX 
'B HallIMX JaJIbHeBOCTOUHBIX BOLaX FOJIOBOHOFMX MOVJIJIIOCKOB. OnpiTbl MoKa3saJiv, 
uTo HM Kaslbmap (Ommastrephes sloanipacificus), HM OCbMHHOr (Octopus doi- 
leini) He wMeloT WBeTHOTO 3peHHA. 

Xora 3TOT pesybTAT B HEKOTOPOH Mepe CHWKaeT HHTeEpec K WSYTCHHBIM o6b- 
€KTaM, KOJIOPHMeTPHYECKHe ONBITbI Ha TOJOBOHOrMX HHTEPeCHbl C MeTO/.M4ecKOu 
cTopoHnl. Jlen0 B TOM, 4TO B KOJIOPpMMeTpMYECKUX OMbITAX HA MAUBOTHIX [WIS 
CYyKeHUA O BUSYAJIbHOM PaBEHCTBE WIM HepaBeHCTBe CTHMYJIOB MbI HCHOJBSYEM 
‘QuIeKTpMyecKHe peakIHH 3pHTebHOrO HepBa — HeliporpamMy — WIM rasa — 
auleKTpopeTuHorpammy (9. p. F.). B OoubUIMHCTBE U3BeCTHBIX HAM CAYYaeB STO 
peak Ha V3MeHeHHA OCBeIeHMA rviasa (HalIpHMep, BKJIOUCHHE WIM BbIKJIIO- 
yeuue cBeTa). B mpoTHBOMO/IOXKHOCTh ITOMY, 9. P. T. POMOBOHOPHX, TOMOGHO peak- 
IMM TOPH3OHTAJIbHBIX KJeTOK ceTYaTKH PbIO (3), MpescTaBAeT OTKJOHEHHE NO- 
TeHllMawia, JiamleecA Bce BpeMA MelicTBHA CBeTAa (4). Tako xapaktep 9. p. Ir. 
TOJIOBOHOrHX HanoMMHaeT paGoTy (oTOsIeMeHTa M B Co¥eTAaHHM C OTCYTCIBHCM 
I[BeTHOTO 3peHHA MesaeT KOJOPHMeTPH4eCKHM OMIT Ha TONOBOHOTUX ONCHb Ha- 
TAHbIM MU JIeETKUM JIA MOHHMAHMA CaMOrO Me€TO/a KOJOPUMeTPHH. 

Jl onbiToB y 9HYKseMpoBaHHOrO Tiasa KasIbMapa WAM OCbMHHOPA yaa 
‘Tepequue cpefbl — poroBully, XpyCTaWK M CTEKNOBKAHOE TEvO. CetyaTKy co 

“eKslepo nomena B XONOAHyI0 BaxkHy!O Kamepy, KyAa nosaBavicA KMCOpOL. 
9. p. Pr. OTBOLWIM JByMA XJIOpMpOBaHHbIMH cepeOpAHbIMH SJIEKTpOaMH;, YCHJIeH- 
“Hpi CurHal HaGOqaiM HU PoTorpadupoBaJiM Ha 9Kpahe ocunnorpada SHO-1] 
(°). YcrpolicTBo KOJOpMMeTpa SaMeleHHA, MOSBONAIOMLETO MpOWSBOAHTb MOM€H- 
TaJIbHYIO 3aMeHY CBeTOBbIX MOTOKOB Ip OHSBOJIbHOTO CNe€KTpaJIbHOrO cocTaBa, 
B TOM UHCe MOHOXPOMATHYeCKHX, OMHCaHO HEOMHOKPaTHO (8-8). MxutencnBHo- 
CTH CBeTOBbIX MOTOKOB H3MepsJIHCb Ces1€H OBbIM (hoTOSJIEMeHTOM C H3BeCTHOH cme- 
KTpaIbHOM XapaKTepUCTHKOH. 
} Awmmanryna 9. p. T. B OTBET Ha BK 10UeHMe CBeTa SABMCHT OT VHTCHCHBHOCTH 
cpeta (puc. 1; mompoOHee cM. (5)). Takum o6pasom, NO BeM4MHE 9. Pp. T. MOAKHO 
icyluTb 06 MHTeHCMBHOCTH cBeTa Ana MccenyeMoro rasa. STO NosBouseT 
‘To_oOpaTb AA pala WWIWH BOAH TakWe HHTCHCHBHOCTH, YTOObI BKOUeHHe 9TUX 
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CHEKTPaJIbHBIX CTHMYJIOB aBalO KaxK pI pa3 OMHAKOBbIM 9sueKTpooTBeT. 13 

MePMB MHTCHCMBHOCTH CBETOBbIX MOTOKOB, Mbl MOXK€M XapaKTepH30BaTb OTHOCH- 

TeJIbHYIO UYBCTBUTEMbHOCTb T1a3a K COOTBETCTBYIONIMM y4aCTKaM CreKTpa, ecJH 

IpHMeM, TO UYBCTBUTCIbHOCTh OOpaTHO MPONOPIHOHaIbHa WHTeHCHBHOCTH 

cTumysioB. Ha puc. 2a npuBeeHbl pe3yJIbTaTHl, 

- | MOJIY4eHHbIe Ha Tylase KaJIbMapa OMMCaHHbIM Me 
. TOJIOM PaBHbIX 93JIEKTPOOTBETOB. : 

Tako OMbIT, OMHAKO, elle HE NO3BOUIAeT pe- 
WIHTb, BIMOJIHE JIM TOMRMECTBEHHHI MIA rvia3sa 
KaJIbMapa pa3HbIe CIeKTpaibHble CTHMYVJIbI, 
BbISbIBaIOIMe 9. p. T. paBHOH BemMuMHE!. JA 
pelleHua STOFO BOTpoca Hao HeMOcpefcTBeHHO, 
KOJIOPHMeTpHYeCKH CpaBHUTb Me*Ky coool 91u 
CTHMYJIbI, T. €. IPOBEPHTb, MOXKHO JIM IPOH3BecTH 
3aMeHY CBeETOBLIX IIOTOKOB TaK, 4TOOb! 3amMeHa 
He Oblia 3ameueHa P1a30M. 

Komopumerpuyeckue OMbITh! WOKa3aIH, 4TO 
MOX6OpOM HHTCHCHBHOCTH CBeTOBbIe MOTOKH JII0-| 
Ooro cleKTpaJIbHOrTO COCTaBa MOKHO CjlelaTb 
Hepa3IMYHMbIMH JIA KasIbMapa HW OCbMMHOrAa: 
3aMeHa OJHOFO CTHMYyJla APyrHM He BBI3bIBaeT 
peakWHu rasa (pue. 3); TakHe CTHMYJIbI BH3y-' 
aJIbHO PaBHbl. OTO NO3BOIAeT HAM CJleaTb BbI- 
BO, UTO KaIbMap MW OCbMHHOr He pa3JIMUalOT 
Puc. 1. 9. pwr. raza ocbMH- U3JIYYCHUA 0 CICKTPaJIbHOMY COCTABY, T. e€. UTO 
Hora -IpH BKJOUeHHH cBeTa OHH He MMelOT WBeTHOrO 3peHHa. Ec 6p! Onn) 
pasHoll HHTeHCHBHOCTH. MHTeH- o6alasiH UWBeETHLIM 3peHHeM, TO HHKAaKMM M0]60- 
CHBHOCTD CBeTaCBepxy BHUS (B pOM HHTeCHCHBHOCTeH HeIb3H ObWIO Obl ypaB- 
groKceax): 4, 40, 400. Buusy — 

OTMerKa pasnpakeHusa HATb W3JIY4eHHA pasHOroO IBeTa: 3aMeHa M3sy- 

YeHHH BCera BbIZLIBaa Obl SJIEKTPOOTBET r1a3a, 
KaK 9TO HaOMiwWaeTCA B OMbITAX C JIATYLIKOM M YepemaxoH — 2KMBOTHBIMH, HMe-| 
FOINLMMM WBeTHOe 3peHHe (°). IIpH Toh BEICOKOH KOHTpaCTHOCTH 4YBCTBUTEJIb- 
HOCTH ria3a, KOTOpPy!O mbI HaOwOJaiu (puc. 32), MOKHO BNOJHE yBepeHHO’ 
TOBOPUTh 06 OTCYTCTBMM IBeTHOTO 3peHMA y KaIbMapa M OCbMMHOrA. 


? W 


= 


400 500 6004 400 500 a 600 me 


A= — 


Puc. 2. Kpupaa cnektpaibHow wyBCTBHTebHOCTH rla3a KaibMapa, 
TOsyueHHaA METOAOM PaBHBIX IIeEKTPOOTBETOB (a) WH KONOpHMeTpHye- 
cxum (6) MeToqom. PaBHosHepreTHyuecKHi CneKTp 


Cepua ycTaHOBOK Ha BH3yaIbHOe paBeHCTBO, B KOTOPOH OHO HeH3MeHHOe 
no CleKTpasIbHOMy cocTaBy H3syyeHHe (OCHOBHOe) CpaBHUBaeTCA C pAOM MOHO- 
XpOMATHYCCKUX, MOSBOIACT MOMYYNTh KPMBY1O C/OXAKCHUA CNEKTPabHbIX IBe- 
ToR OTHOCHTebHO BbIOpanHoro OcHoBHOrO. B nalliem nmpocrelitiem ctyyae, Korga 
rma3 He WMeeT IBeTHOrO 3peHHA, T. €. OOAaaeT EMMHCTBEHHBIM MpHeMHUKOM, 
KpuBat CIOKeHHA ABMAeCTCA KPMBOH CHEKTPaNbHOH YYBCTBUTebHOCTH 3TOrO 
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_ Ha puc. 26 npuBegeHb! pesyJIbTaTbI OAHOTO U3 ONLITOB Ha rwiase KaJlbMapa, 
OYUCHHEIe pH [BYX YPOBHAX WHTeHCMBHOCTH: NopsyKa eAMHM UM MOpAAKa 
cOTeH JOKCOB (110 CeJIeHOBOMY tbotosjementy). PesybTaTbI, NOJYYCHHIC KOJIO- 
PUMeTPHYecKHM MeTOJOM MH METOLOM PaBHbIX 9JICEKTPOOTBCTOB, COBMaarorT , 
HO MepBble Oovlee TOUHLI, TAK KaK He 3aBUCAT OT COCTOAHMA afanTallnn. 

Kpuppie cnekTpasbHOM YYBCTBHTebHOCTH KasIbMapa MW OCbMHHOra pakTH- 
YeCKH OMMHAKOBLI, MX MA@KCUMYyM JlexKUT OKONO 485 mp. Takaa CieKTpalibyan 
XapakTepHcTuKa 6/IM3Ka K CIeKTPy NMOrJouleHHA POJOMCHHA, BbIAeCHHOTO HS 
ceTuaTKH ppyrux romoBoHorux (11), H, HECOMHEHHO, 3aBHCUT OT NIPHCYTCTBHA 


Puc. 3. KonopumeTpHueckuit OBIT Ha KaJibMape. Bxurouenue 

cuuero (a) H %KesToro (6) cBeTa, BKsOUeHHe CHHero H 3aMeHa 

ero Ha KeJITHIA (8), H BKJIOUeHHe CBeTa C MepHowuyeCKHM 
ocma6JleHHeM HHTeCHCHBHOCTH Ha 8% (2) 


anajorwaHoro nurmeHta. CxojHad CieKTpaJibHast YyBCTBUTeAbHOCTL OOHAapyKH- 
‘BaeTCA B 9EKTPOCPUSHOMOPM4YeCKHX OMbITAX C KapakatTuuel Eledone moshata 
(4) u ocpmuHoramu (1), 10 3pauKOBoMy pedsexcy — y Sepia (78) u dototaxcucy 
y JIMMMHOK KaJIbMapa Loligo (!3,!*). [lo-Buyqumomy, M y 3THX roJOBOHOrUX TOKE 
HeT HHOFO MpHeMHUKa, KpOMe CBASAHHOTO C POJONCHHOM, T. €. OHH TakxKe HE 
MMeIOT IlBeTHOTO 3peHus. C 9THM CorviacyeTcA M TOT PakT, 4YTO y OCbMHHOra [pec- 
CUPOBKOMi He yWaeTCsA BbIPAoOTATh YCOBHOTO pecbleKca Ha pasvlMueHHe WBeTOB ("°). 

EqMHCTBeEHHBI Crydali, KOrfa Ha OCHOBaHHM SKCICPUMCHTAJIbHBIX JaHHbIX 
MOXKHO MOfOspeBaTb HAJMYHE ILBeTHOTO 3PeHMA y FOJIOBOHOTHX, KacaeTCA Kapa- 
‘xatuupi Sepia officinalis (7). B KowHbIX IIPpOKPOBax 9TOTO KHBOTHOTO HMCIOTCH 
XpoMaTOOpEI Tpex THMOB: xKeVITLIe, OPAaHKeBble HM TEMHOKOPUIHEBHIC. Lleeco- 
o6pasHoe UMCMOMb30BaHHe STUX XpoOMaTOoposB Aid MpucmocoOuTeAbHOTO H3Me- 
HeHUA OKpackH TeJIa MOspasyMeBaet CMOCOOHOCT pasIHYeHHA WBeTOB. B cBa3K 
C STHM ObINIO Obl HHTepeCcHO UCCJIeOBaTb 3peHHe KapaKaTHUI[bl KOAOPHMeTPHYCCKH. 


Vuctutyt 6vonornueckow du3nKH Tlocrynusio 
Axajlemuu Hayk CCCP 22 II 1961 
j IMTHPOBAHHAS JIATEPATYPA 


| 1J, Wolken, J. Biophys. and Biochem. Cytol., 4, 835 (1958). 27 A. Kithn, Zs. 

vergl. Physiol., 32, 572 (1950). 3G Svaetithin,.-. Fr. .MaeNi cho), waune 

RN. Y. Acad. Sci., 74, art. 2, 385 (1958). *F. W. Froe lich, Zs. Sinnesphysiol., 48, 
B8 (1914). © A. JI. Busos, O. 10. O p 108, Buodusnxa (B meuatH). 6M. M. Bou- 
rapa, JAH, 103, 239 (1955). 7 M. M. Bourapag”, M.C. Cmupuos, Buodusnka, 
Be 11960(1957)2 eT. Ac yMasoxuuthop una KOs, Buodusuxa, 4, 427 (1959). 
® A. Forbes, S. Burleigh, M. Neyland, J. Neurophysiol., 18, 517 (1955). 
10M.M. Bourapg,M.C. Cup HOB, IIpupona, Ne 5, 13 (1959), P. K. Brown, 
P. Brown, Nature, 182, Ne 4645, 1288 (1958). 12S, Wada, Fukuoka acta med., 49, 
1725 (1958). ™C. Hess, Pfliigers Arch. ges. Physiol., 136, 282 (1910). 14 G.M. White, 
Biol. Bull., 47,265 (1924). %J.A. Biereus de Haan, Zs{vergl. Physiol., 4, 766 
(1926). 


725 


Jloxnraagn AkagqemMuu nayx CCCP 
1961. Tom 139, Ne 3 — 


BHOPHSHKA 


B. P. MMPOTACOB u E. B. POMAHEHKO 


O XAPAKTEPE 3BYKOB, H3TABAEMbIX HEKOTOPbIMH PbIBAMH 
YEPHOTO MOPS 
(IT pedcmaeaeno axademuxom H. H. Andpeeeom 4 IIT 1961) 


B nocweqHHe rojibl NOsyUnNO 3HaUNMTeJIbHOe PpasBUTHe H3yyYeHHe 3BYKOB, | 
43 /laBaeMbIX pblOamu (1), OLHAKO JIMIIb HEKOTOpble paOoTh CTaBAT BOIIpOC O OuO- | 
JIOTHYeCKOM 3HAYeHHH JTOFO ABJICHUA. | 

Ilembio HaliMx WCCIeAOBaHHH ABJIAeTCH BbIACHeHHe CHrHaJIbHOrO 3HadeHHA 
3BYKOB, W3LaBaembIx pbiGamu. B HacTosme pa6oTe ONMCHIBaIOTCA 3BYKH Hau- | 
Ooulee HHTCHCHBHO 3By¥alllux pbiO UepHoro Mops, CHrHaJIbHOe 3HadeHHe KOTO- | 
PbIX OmMCcaHO pauHee (7). PaGota npon3BOAusIacb Ha YepHOM TopOblie MH HECKOJIb- 
KHX BuUAax ryOaHos. JLi1a Oosee NOJHOU KAPTHHb! 3alMCbIBaJIMCb TakKe 3BYKH, | 
H3laBaeMble Ke*asIbiO, MOPCKHM TeTyXOM, JlIaCKHpaMU, OapadyleH, KaMeHHbIM 
OKYHeM, CMapHOi M Ap. OnbITE! MpoBosMsMch B 1958—1959 rr. B akBapHyMax — 
Hu GaccefiHe Kapagarckoi Ovomnoruyeckon ctTannuu AH CCCP. laa peructpaunu 
3BYKOBBIX CHPHAaJIOB HCMOJIb30BaICA THApOoH cuctemp! BHMPO, Kotoppiii vepes 
WIMPOKONMOJIOCTHBIM YCHINTe Ib MpHcoemuHsAICA K mMarHuTodony MAT-8. Annapa- 
Typa, perucTpupyioulad 3ByKH, OO/layasa paHOMepHOH 4acTOTHOM xapakTepH- 
CTHKOM B Mama3ouHe OT 50 go 2500 ri, B CBA3H C 4eM IPH JasibHeMuIeM akyCcTH- 
YeCKOM aHaJId3e MaTepHadla pacCMaTPHBaJIMCb TOJIbKO 3BYKH 9TOrO AMalla3sona 
yacTor. 

Jina BbIdcCHeHHA OOMlerO XapaKTepa 3BYKOBbIX CHTHaJIOB pbiO 3anmvcu Ha 
MarHUTHOK MieHKe doTorpapupoBaucb C NOMOM{bIO WJeHdoBoro OCHA Orpa- 
ca MIIO-2. pusBogumpie 3yecb coTtorpadbun NOKasbIBalOT BPeMeHHbIe MH aMIVJIH- 
TYMHbIe OCOOeCHHOCTH 3BYKOBbIX CHTHaOB pb. Jia BbINCHeHHA UaCTOTHO-aM- 
IJIMTYLHOM XapakTepHCTHKH 3alHCH aHAJIM3SMPOBaJIMCb C NOMOLLbIO CieKTpoOaHa- 
Jim3aTopa. KaxkKibiit 43 CNeKTPpOB mpecTaBsaeT COOOM pesybTAaT HaOKeHHA 
CHeKTPOB HeCKOJIBKUX OJHOTHMHLIX CHTHaJIOB pasHbIxX OcOoOeH ofHOrO Bupa. Ilo 
OCH aOCIIMCC CIeKTporpaMM OTJIOXKeHbI YAaCTOTHI B Tepllax, MO OCH OpyqHHaT — 
OTHOCHTeJIbHBIM yPOBeHb CHrHaJIOB B JewuGemlax (KaxKoe MeseHwe COOTBeT- 
cTByeT 5 116). 

SapervcTpHpoOBaHHEle HAMM 3BYKOBbIe CHFHaJIbl MOXKHO MOMpasseNHTb Ha 
HecnelMpuyeckne M cnelnduyeckue. K nepBbIM OTHOCATCA 3BYKH, OOHe B TOH 
WJIM WHOM Mepe JIA Ppa3HbIX BULOB pbIO. ITO 3ByKH — MOGOUHHIe, COMYTCTBYIO- 
UlMe pa3sJIMYHbIM aKTaM: NIMTAHHIO, [bIXaHHIO, ABMXKEHHIO, [pakam Hu T. J. (4aB- 
KaHbe, XPYCTbI, CKPHIbI, WOKAHbe, WWOPOXH, TpecKH H T. 1.). Han6omee Tunuy- 
HbIMH HeciemMpuyecKMMU 3BYKaMM MOXKHO CUNTATb 3BYKH, BO3HHKaronlve mpH 
MePeKeBLIBAHHM MMM (OapabyiA, ropOblb, 3eJIeHYWIKM, Keanu, m0TBa, 
Kapacb, OOMMOBbIe pblOKU, MAKPONOMI, peuHble OKYHH H fp.). Ha puc. | moKaga- 
Hbl 3BYKU, BOSHMKAaIONLMe Ip MepexKeBLIBAHHH OKYHEM MeCJIKHX YepBeli (a) U 
CI€KTPbI STHX 3ByKOB (6), H cboHa, Ha KOTOPOM OHM 3anucaHbl (6), co3qaBaemoro 
OKpyxXatomleH CcpeqoH, CeTeBOH HaBOAKOH, UWIyMaMH alnapaTyppl uM up. Kak 
JI€PKO 3aMeTHTb, CI€KTP 3BYKOB MUTaHHA MaBHO CiiafaeT B CTOPOHY BbICOKHX 
dacTOT HM B Halllem CJlyuae TIpeBbIliaeT ypOoBeHb qoHa B cpesHem Ha 20 116 
(B 10 pas). 
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_ HawnGonee BpipaxkeHHuble cielMpuseckue 3BYKOBbIe CHrHaJbl — «CTYKU» TOP- 
6iieli HM <OapaGaHHblit Gol» rpu3eyca, a TaKxKe CHJIbHbIe SBYKH WOKAHbA, OObI4HO 
v3aBaemMble ryGaHaMH Mp MWTaHHM, HaCTOJIbKO HHTeHCHBHBI, TO CBOOOHO 
NpOCYMIMBaIOTCA HEBOOPyKCHHLIM YXOM Hajl AaKBaPHYMOM. 

3ByKu rop6Omaeu# (Corvina umbra L.). Cpeau sBykoB, H3aBaeMbix 
FopOblJIAMU, MMeIOT MecTO Kak HecrlellMuyeckve 3BYKH, BOSHMKAIONMMC MPH THe 
TaHUM, ALIXaHHM HM JBYXKeHHH, Tak M CrelMM4eCKHe, BOSHHKAIONME B ONpene- 
JeHHBIX Owomoruueckux cuTyanuax. Ha puc. 2a moKasan OOM XxapakTep 


50 100 200 400 Wee 00 20 COST 2a 


Pxe, 4 


cnemupuyeckux{3ByKoB ropObiiel. SBykKH H3y4aloTCA B BUC CepHH KOPOTKUX 
MMITysIbcOB, 10 7—8 VMIyJIbCOB B Kak On, OTCTOALLUX pyr OT Apyra mo Bpe- 
menu Ha 0,1—0,15 cex. Ha cayx OHM HamOMMHaloT MOCTYKMBAaHMA NO AepeBy. 
AmMJIMTYAbI UMIYJIbCOB B CepHH He O/MHaKOBHI. B cnextTpe 3BykKoB (puc. 26) 
3aMeTHbI MAKCHMYyMbI Ha 4acTOTaX OKOJIO 100, 180, 300, 400 ru, u oco6eHHO 
a 750, 850, 900 u 1000 ru. 

Stu sByKu! M3qaioT CaMIIbl TopOpluieli, HaxXOAACb B Tape C CaMKaMu WJM 
Brpynne, ‘cocrosme U3 He€CKOJIbKUX Map. Ou oco6eHHO 4acTO M3qaloTCA 
‘TIpH Bo3s6yxKeHHH Mapbl PropOpivielt 
pasipakuTeIAMH YMepeHHOM CHIBI we ar Se ie eo Th 
(yBpwKeHMe CauKa WIM PyKM Haj, ak- : ier Oe ! a 
BapHYMOM; TIpom/bIBaHve PALOM PbIO 
upyroro Bua UT. J.). SBYKM rop- 
Opie 3HAUHTebHO YCHIMBAIOTCA B 
TIepHOL pasMHOXKeHMA, OMHAKO 3By- - 
yaTb MOryT H rOJOBHKM CaMILOB, Be- ee 
POATHO ele He MocTurinHe TlOJIOBOK a 6 
3pesoctv. fa 

3nyKku 3enaeHymek. Cpe- Puc. 2 
JIM 3BYKOB 3eleH eK Obl 3aperuct- 
pHpoBaHb Kak cnewMduyeckue, Tak Hi 
Heciiennpuyeckwe curHabl. B suTepatype (3) Opi OTMe4eHbI 3BY KH HEH3Be- 
CTHOH YepHOMOpCKON pHIOb, W3LaBaBilelt CHJIbHbIM «OapadaHHBIt Ook». Hamu 
Obilo yeTaHoBseHO, 4YTO «OapadaHHDlil 6oli» W3faeT OAMH U3 MpecTapuTesen 
s3enenymex — paduuk (Crenilabrus griseus L. ). Ha puc. 3a ns00paxkeHx oOnLHi 
XapakTep cnemmduyeckoro sBykoBoro CHrHawa paOunka. CurHasl COCTOMT M3 Ce- 
pun 12—14 ummyvibcos, oTcTosmlMx Apyr oT Apyra lo Bpemenu Ha 0,1—0,2 cek. 
B cmektpe ero 3ByKOB OTHeTIIHMBO 3aMeTHbl MaKCHMYMbI Ha yactotax 180 u 360 rit 
(puc. 36). B namiux HadmoseHuAx «OapadaHHbiit Go». pAxOUHKa BOSHMKAMJI Kak 
cura yrposbl. OH H3aBasicd STAM BOM 3eJeHyWIK TPH OTHYPHBaHHl MedI- 
KMX pbIO OT MMMM, MpH BcTpede C ppi6aMu-conepHukaMH: KPYIHbIMH pyJeHaMH 
(Crenilabrus tinca L.) H KaMeHHbIM OKYHeM, KOTOpbIe Mp 9THX SBYKaX OObIMHO 
OTIJbIBAIH OT pxOUNKa. 

CumpHbIe 3BYKH «WOKaHbA» U3flaloT 3eJIeHyUIKH —— oueaata (Crenilabrus 
ocellatus Forsk) u pystena (Crenilabrus tinca L.) BO BpeMA 3aXBaTa IIMIIH HM Ip 
qpakax. 

Ha puc. 36 noKasaH OOM XapakTep 3BYKOBOTO CurHasla «IOKaHbsA» 3eJIe- 
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HyWeK. STH 3BYKH XapaKTePHS3yIOTCA MONLHBIMH MMITyJIbCaMH, OTCTOALLMMH TO 
BpeMeHv He MeHee, Yem Ha 0,7 ceK. CreKTp STUX*SBYKOB 6NM30K K CIJOUIHOMY 
(puc. 3 2). Han6onpmmmu amity qaMu O6saqaioT cocTaBJIsloulMe CMekTpa 
B uHTepBasie uactot oT 400 zo 500 rm (25—80 76). 3BYKH «IlOKaHbA» BOSHUKAIOT 


50 108 290 WEG BOE T0GE 
eet pt id ae Eee 


Puc. 3 


y 3eIeHyleK Ip 3axBaTe KpyMHOl nMuM, a TakxKe Np Apakax. BosHHKHOBe- 
Hue STHX 3BYKOB B aKBapHyMe BOs6yxKMaeT 3eNeHYUIeK HW COCpeMOTOMMBAeT UX | 
BHUMaHve Ha OKpyxalomleH CHTya- 
WH. 
XapakTepHBIMH ABJIAIOTCH HW 3BY- | 
KM mopcKoro meTyxa(Trigla lucerna 
L.) (puc. 4). SByKu ObluM 3aperncT- — 
PUpoBaHbI Mp ucnyre sTOH pblOpt 
CauKoM. SByKH MeTyxXa U3faloTcA B 
BHJe Mapbl UMIMYJIbCOB, OTCTOAMIMX 
< eee ws pyr OT pyra no Bpemenu Ha0,2 cex. 
“a thr aa (puc. 4a), H HamoMuHaeT KOpOTKOe 
KyaxtTaube. B cnekTpe 3ByKOB, H3J/a- 
Puc. 4 Bae€MbIX MOPCKHM MeTYXOM, ACHO 3a- 
MeTHbI MaKCHMYMBbI aMIVIMTy Ha 
yactotax okovio 400, 1200 u 1700 ry. Amnuautyga curHana Ha uactote 400 rn 
TIPCBbIWAaeT AMIVIMTYAbI B COCEMHUX yYacTKax cieKTpa B cpeyHem Ha 10—15 Je- 
wn6en (puc. 46). 

Bpipaxkaem OjlarolapHOCTb pyKOBogNTenam paGots akag. H. H. Angpeesy 

wv mpod. b. Il. Manteticemo. 


oe og 1p 200 B00 (ean Ta 7a 


MuctutyT Mopdosnormu 2xuBOTHBIX uM. A. H. Cepepuopa Tloctynuvio 
AkajlemHH Hayk CCCP 2 III 1961 


AkycTHuecKHit HHCTHTyT 
AkaylemuH Hayk CCCP 


UMTHPOBAHHAA JIATEPATYPA 


: 1 TA. Maat ku n'a; Be P. Tip omaco ny yen, copp. 6uon., 50, B. 2 (5) (1960). 

B. P. IIpotacos, M. II. Apouos, Buodpusuxa, Ne 6 (1960). % E. B. Lum ko- 
B a, PaOu. xo3., N06 (1956). 4J. Maulton, Biol. Bull., 11, Ne3, 393 (1956). 5 W.T a- 
v ul ga, Physiol. Zool., 31, Ne 4, 259 (1958). 5 
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Jloxnagm Axagemun Hayr CCCP 
1961. Tom 139, Ne 3 


BHO@®H3HKA 


r. E. CBHAEPCKAA 


BJIMAHHE TAMMA-OBJIYGEHHA HA PA3BHTHE JIBUTATEJIbHOUM 
®YHKUWH KYPHHbIX IMBPHOHOB 


(IIpedcmasaeno axademuxom B. H. YepHueoeckum 80 I 1961) 


B Hactosiee BpemA Gombuoe BHHMaHHe yfleJAeTCA BOMpOCy O BJINAHMH Mpo-- 


‘HUKAIOWeH palualuM Ha CTpyKTypy M (yHKUMIO HepBHOH CHCTeMBI. Oco6oe 
gHaueHve pMoOpeTaeT BOrpOc O NOBPexaeMOCTH HepBHOM CHCTeMbl SMOPHOHA. 
TispectHo, 110 B 2MOpHOHaNbHOM HepBHOM cucTeme Noy AelicTBuemM OOsyUeHHA 


BO3HUKAIOT 3HAUHTeJIbHbIe CTpyKTypHble Hapywienua (1~*). OO u3sMeHeHHAX 2*e 
(PyHKUMOHANbHOTO pasBHTHA CBeeHUA OYeHb OrpaHuyeHbl. B STOM OTHOMIeHHH 


“WMHTepecHbl JaHHbIe O Hap yINe€HHAX ycuOBHOpedleKTOp HOW JIEATCJIBHOCTH *KUBOT- 


HbIX, HOJBepriuuxcA OOJYIeHHIO B 3MOpHOHAJIbHOM MepHoje CP yi (**9)0 HeKo- 
TOPEIX HApYWeHHAX B PasBUTHH BUraTeAbHOM AKTMBHOCTH M COSPeBaHHN pedvieK- 
COreHHbIX 30H Y IMOPHOHOB KPOJIMKOB MOCJIe HX BHYTpHyTpoOHOoro Obsy4eHuA 
(?,1°). B Hate mpempiyuyelt padote ("') Mbl ycTaHoBuJu, 4TO o6uluii mporecc 


CTAHOBJIEHHA WM MOCTemeHHOTO YCJIOHKHEHUA JIBUraTeJIbHOU AKTHBHOCTH VY oouly- 


YCHHLIX KYPHHbIX 9MOPHOHOB He U3MeHAeTCA MO XapakTepy, HO MpoTeKaeT He- 
CKOJIbKO MefJIeHHee 4eM B HOpMe. 

Hactosimas pa6ota BbINOJIHeHa Ha SMOpMOHAaX Kyp MOposb OevBi MerropH. 
SmOpuonsl OGy4aMcb B BOspacte 4 CyTOK MHKyOalMM B Jose 1000 r (I cepua, 
110 sm6puonos B onbite u 125 B KOHTpOie) H 7 CyTOK VHKyOalun B pose 1500 r. 
(II cepua — 80 8 onsite u 75 8B KoHTpoue). Mctounukom OOJYYEHHA CILYKUM all- 
napat TOLI-1 c mompoctpio y-u31yyeHua Co%? 1,2—1,4 t/muH. Kputepwem ls 
BLIOOpa 103 OOyYeHUA Oblla CMepTHOCTb SMOPHOHOB. Kak H3BeCTHO H3 JIHTe- 
PaTyPHEIX JaHHBIX, OOyYeHNe KYPHHLIX 3apospliien B BOspacte 7 cyTOK B Jose 
1300—1500 r npuBogut K rv6enu 50% emOpuonos (LD;,) B Tevenue 10 quell. 
Ecuin 2Ke HCnOuIb30BaTb ITY NO3Y JWI 3aposbiueli B BOspacte 4 CyTOK HHKyOalun, 


to 3a 10 qHef uHactynaer 100% ru6eup (14). Tlootomy Bo II cepHu mpi M CHASHIK 


josy o6ryyeHua 20 1000 r, 4To M0 CMepTHOCTH COOTBETCTBYyeT I cepun (o6sy4e- 
Hue Ha 7 CYTKM). YUYNTEIBaA BCe 3TO, Mbl CUHTA€M BOSMOXKHbIM CPaBHUBaTb PeC- 
3yabtatet I u II cepun. 

Ha6monenua 3a SMOpHOHaMH MpOBOLMJIMCh B TepMOKaMepe Mp Temlepatype 
38° exeHeBHO C MOMeHTAa OOJyYeHHA B TeYeHHe 13—14 nHen. YunTprBasuc. 
CpOKM BOSHUKHOBeHHA HM XapakTep pasBHTMA CHOHTAHHBIX Hi pecbileKTOPHBIX JIBH- 
XKCHHH, JJIMTeIbHOCTb HepHOLOB AKTHBHOCTH HM IOKOA CIOHTAHHbIX JIBMDKeHUhH,. 
MOCJIeIOBATeIbHOCTh H CPOKHM CO3PpeBaHUA HOBbIX pedIeKCOPeHHbIX 30H, a TAKKE 
BeC H BHeIIHHe H3MeCHEHHA Y KOHTPOJIbHBIX HM OMbITHbIX 9MOPHOHOB. 

Tlocne o61y4eHusd SMOpHOHOB B BOspacte 4 CyTOK B epBbIe 3 JHA MbI He OOHA- 
PYXKUIM CyWeCTBEHHEIX OTMMUMH B XapakTepe MPOTeKAaHUA M AVIMTCbHOCTH CIOH- 
TAHHbIX IBUXKeHHM Y KOHTPOJIbHLIX H OMbITHbIX 9MOPHOHOB, OJHAKO B jlaJibHel- 
INeM Obiia OTMe4eHA MCHBIIAA NOABHXKHOCTH OGYYeHHEIX 3apogpmuelt (puc. 1A). 
ToT mpouecc Spi Sovlee BEIPArKeH y IMOPHOHOB nocse OOyYeHHA HX B BO3pacTe 
7 cyTOK: CHWKeHHe NOABHXKHOCTH Y HUX MpPOUCXOAMJIO Cpasy 2#e NOCJe BOs Jeli - 
CIBUA pafMallMu, M XOTA JaJIbIle, MO Mepe PasBUTHsA, BpeMA JIBUXKeHHH T0cTe- 
TlCHHO YBCJIMYMBaIOCb, OHO HUKOTa He JOCTHTalO KOHTPOWA (puc. 1 B). 


Ha6moeHua 3a CHOHTAHHBIMH JBYXKCHUAMM MpOXOAMJM MPH HHTAKTHBIX 3a~ 


pompunesEix O6omo4Kax. Jud usy4eHHA pecbleKTOpHbIXx JBYXKeHUH O6OJOUKK' 
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‘BCKPbIBAJIMCh HW Pas kPpaKeHWA HAHOCHJIMCb BOJIOCKOM Dped Ha pasJIMYHEIe pe- 
(pueKcoreHHple 30HbI 10 MeroquKe A. A. Bomoxopa(™). 

Icepusa (oOmyueHHe SMOpHOHOB B Bo3spacte 4 CyTOK, 1000 r). Ilo mmtepa- 
-TYpHBIM JaHHEM (!?,1%) WM Halim HaOOLeHHAM, COspeBaHue pedJIeKCOreHHBIX 
30H HauWHaeTCa B OONACTH KJNOBa HM UJeT abe B Kay- 
jlasIbHOM HarpapsieHun. [lepppie peduekcbl Kak Y KOHT- 
POJIbHBIX, TAK H OOJIYYEHHbIX SMOPHOHOB B HallleM 9KC- 
TlepHMeHTe NOABHJIHCb K 7 JHIO pasBuTua. B mposounKe- 
Hue 7—8 JHA MHKyOallMH pedleKCOreHHble 30HbI Y KOHT- 
POJIbHbIX H OOJIYYCHHbIX IMOPHOHOB COspeBaJIM B pasHble 
, CpOKH, MpHuem HeKoTOpple pedseKcOreHHble 30HbI y 00- 
JIYSeHHBIX SMOPHOHOB CO3speBaJIM Jaxke paHbule, YeM y 
KOHTpOJIbHBIX (Tab. 1). HM snmp c 9—10 yHAa OOsy4eH- 
HbIe IMOPHOHbI 3aMeTHO xy2xKe OTBETAIM Ha pasipaxkenne 
BCeX 30H; pH 9TOM HanOoOJlee CHJIbHO OTCTaBaJIO y HUX 

8 9 10 1 12 i3cym PaSBUTHe petPNeKCOreHHLIX 30H 3a1HHX KOHe4HOCTeH. 

Bpema unKyoauuu K 11 cyTKam HHKyOalHH y OOyYeHHEIX 3MOpPHOHOB 
Puc, 1. Ibmrenpuocrs Ye pearMpoBaiM Ha pa3s[parxKeHue KJOB M Wes, HO 
‘CHOHTAHHBIX JBMKeHni  eULe MpOMOMKaIM OTCTaBaTb OONACTH, pacroJIOxKeHHbIe 
KypHHEIX 9MOpHoHOB KayylaibHO. [lomHoe BbIPaBHHBaHHe MO YTHM MOKa3saTe- 
(HaOMoneHHe B_TeUeEHHE ~~ ey = TPOMCXOAMIO K 12 pHIO MHKyOanMu (8 AHeH MoC- 
ee jie oOmy4eHua). OnHaKko K 13—14 cyTKam Ha6uo,anocb © 
-O6JIy4eHHe B BO3spacTe peskoe COKpallleHHe KOJIMYECTBA MOJIOHKUTCJIBHbIX Peak- 
7cyToK. /— KoOHTpoJlb- MH TIpH pasqpaxKeHHH BCeX pedJIeKCOreHHbIX 30H. ITO 
Hble SMOpHOHEI, 2 —06- anenHe JBHPaTe/IbHOM AKTMBHOCTH HacTymaJo Hesasouro 

Big HeHC AMOR BORE TO rHOeH SMOPHOHOB HU ObIIO CBASAHO Cc yxyUIeHHeM 
UX OOUlerO COCTOAHHA B pesyJIbTaTe pa3BuBalomlerocs 
Jyyeporo 3a6oueBaHHa. K sToMy BpeMeHH y IMOPHOHOB ObIJIM pe3KO BbIpPaxKeHbl 
Hapsay C YpOACTBaMH KJIIOBa H 3aHHX KOHeEUHOCTeH Tak2Ke MACCHBHbIe KOKHBIe 
KpOBON3IMAHHA. Bec o6y4eH- 
HbIX IMOPHOHOB BCera OTCTABA yy, 
‘OT B€CA KOHTPOJIBHEIX. EcsiucpaB- 700 
HHBaTb XapakTep pedleKTOPHO- 
rO J\BHXKeHHA, WHTeCHCHBHOCTb 
ero 1ipoTeKaHHA HW CTemeHb reHe- 
paJIM3alHH Y KOHTPOJIbHBIX HO06- 
JIYYeHHBIX SIMOPHOHOB, TO BHI- 
HO, 4TO y MOceMHUX A BUraTesb- 
Has peakWHaA MpoTeKasla mMeHee 
WHTe€HCHBHO. Tak, B BO3pactTe 
9 cyTOK UHKyOalHu y KOHT- 
pOJIbHOrO SMOpHoHa MocuJe pas- 
ipaxkeHvA KOXM BO3HNKaJO 
Jlerkoe B3parMBaHue, BCJIeL 3a 
KOTOPbIM HauHHaoOch ob6mLee 
reHepaJIH30BaHHOe  IBM2KeHHe 
29MOpHOHa, B KOTOPOM MIpHHH- AL ALY | 
MaJIH yuacTHe MepemHHe u 3a- 13 cy. 
HMe KOHeuHOCcTH. Muorga 93To Bpema unxybayuu 


Se ae one ABWAKCHUC pyc, 2. Xapaktep petbieKTOpHEIX ABH2KeHHit KypHHBIX 
IIPHHMMaJIO (OpMy 3aTA*KHOM SMOPHOHOB (4HCIO IMOPHOHOB, OGHApyXUBUIHX peak- 
‘TOHHYeCKOH peakuHn. Y o6uly- IHIO, TO OTHOMICHHIO K 4HCJy OO6CIeOBaHHEIX). 2 — 


WeHHbIX 3MOpHOHOB reHep aJin- Mi ee ats TBUXKeHHA, 2 — vain eeyseeaginenoki 
? awl N ea 
30BaHHOe JIBMDKeHHe Mocse TaK- foes TORU TEC NSHE NS 


ueHHA Te Ke, UTO Ha pue. | 
THJIbHOTO pasfpaxKeHua pet- 
JIEKCOPeHHBIX 30H HaGwIOLaoch pezke, 4CM B KOHTpOJIe, HM COBCeEM PeJ-KO MOXKHO 


OblIO HaGMOLaTb pasBUTHe TOHHYCCKHX peakuun (puc. 2 A, Bospact 8,5 cyToK 
MHKyOallnn). 
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Ilo xoqy pa3BHTHA MpoNcxoAMIO yComHeHUe JBUraTeJIbHOM peakIlHH, YBe- 
NUUMBaIACh CTeMeHb FeHepasMsallMH W YaCTOTA BOSHHKHOBeHMA TOHMYECKAX [BU 
Kenuii. K 12 mH10 HHKYOAaWM He OTMeYasIOCh Pas/IMUM B XapakTepe JIBMXKeHHH 
KOHTPOJIbHBIX MU OOJYYeCHHEIX SMOPHOHOB, TOra Kak K 13—14 jHIO BHOBb OOHa- 
Py2KUBaJIOCb peskoe CHWKeEHHE YPOBHA JIBUraTebHOM AKTHBHOCTH, Kak 9TO ObIIO 
XapakTepHO HM JIA CIOHTAHHbIX mpwxKeHult (puc. 2A). 


‘Teal Oneal ay cl 


Uncao pearupyloulux SMOpHOHOB B IIpoleHTax 


e ° 5 Mecro pasaqpaxkeHHa 
ae o BapuauT 
3 = o] KJNOB mevA |KPbIIoO 60K 6eApo jroveub /Ma bibl 
] cepHaA OMBTOB 
7 KoutTpoub D4 50 
O6ay4enve Tal 30 
8 KouTpoub 88 50 60 53 20 20 20 
O6syueHne 78 79 40 80 22 = 
9 KouTpoub 400 | 100 | 400 | 400 66 40 40 
O6syueHHne 50 80 60 30 30 o _ 
10 KouTpoJib 400 | 100 400 400 92 (8 80 
O6syueHnue 90 87 94 89 78 64 OW 
11 KouTpovib 400 | 100 | 400 | 100 | 100 | 100 | 100 
O6syueHne 400 | 100 87 78 78 78 79 
(es KouTpoub 100 | 400 400 | 400 100 100 100 
O6syuenue 400 | 400 | 400 | 40C 400 400 400 
ley Kourpoub 400. | 400 | 100 | 400 80 86 83 
O6myseHue 40 4O 40 40 40 4O 4O 
Ilcepuax OMBITOB 
8 KOHTpOdib 400 94 62 AT We — — 
OOonyuenue Of 85 bays) 32 MW — —- 
9 KoHTpOJIb 400 | 1400 | 100 | 400 | 400 80 50 
O6y venue 93 92 93 93 73 o7 62 
10 KouTpouib 400 | 100 | 400 | 100 90 87 | 100 
Oosryuennue 93 92 100 93 91 83 82. 
14 KouTpoub 400 | 400 | 100 | 4100 | 100 | 100 | 100 
O6smyuenne 80 74 87 79 741 79 73 
{2 KouTpoJb 400 | 400 | 100 | 100 } 100 | 4100 | 100 
O6dsyuenve ae 50 50 50 oe ao 40 
13 KonTpOJIb 400 | 100 | 400 | 100 | 4100 | 100 | 100 
O6ayueHue 17 A 33 iN NG 17 33 


Ilcepux (o6uyueHue SMOpHOHOB B BOspacTe 7 cyTox, 1500 r). Smecb TaK- 
Ke HaOslomanoch 3aMefyleHve pasBHTHA pedIeKCOFeHHbIX 30H NO CpaBHeHHIO 
© KOHTposiem. MeHee CHbHO OTCTaBasIH OT KOHTPOJA SOHBI, pacrloJlIO*KeHHble 
B BepXHel 4acTH Tela sMOpHOoHa (KJIOB, Wes, KpbIJIO), TOra Kak SOHBI, PacilO- 
JOKeHHBIe Coulee KAYLabHO (TOseHb, MaJIbIlbl) H COspeBaIOMMe NOSHee B OHTO- 
reHese, CHJIbHee CTpagasin OT OO yueHHA (CM. Ta6. 1). BosmoxkHO, YTO 9TH H3Me- 
HeHUA B pasBHTHM pedseKCOreHHbIX 30H ObLJIM CBAZAHbI CO CTeIeHbIO 3peJIOCTH 
JlaHHOl 30HbI K MOMeHTY JlelicTBUA OOyNeHHA. Kpome Toro, Ha mpoTekaHue JBH- 
raTeJbHOM peakUMU BMA M npolecc pasBuBaloulerocA AYIEBOTO 3adouleBaHHAa 
3MOpHOHAa, 4TO OblIO OTMe4EHO H B | Cepul ONBITOB. Tax, Ha 10 cyTKu HHKyOallnu 
y OO/1YYeHHEIX 9MOPHOHOB culabee, YEM Y KOHTPOJIbHBIX, 6blla BLIPamwKeHa reHe- 
pauIM3OBaHHad M TOHMYeCKAaA peakIlMH, HO OcOGeHHO peskoe CHWKeHHe ABHra- 
TeJIbHOH (byHKUHH HadMOAaOch Ha 12—13 cyTKM wHKyOallMH, Kora B OTBET 
Ha pasipaxkeHue OUeHb YacTO y 9MOpHOHOB He y/laBaslocy BbI3BaTb He TOJIbKO 
reHepasIH30BaHHOH, HO JaxKe JIOKAIbHOW peaKItHH (puc. 2 B). B sto Bpema y 06- 
JIYYCHHBIX SMOPHOHOB ObIJIH BbIPaKeHbl MACCHBHBIC KOXKHbIe KPOBOM3JIMAHHA, 
OTeKH, OTMe4AaIHCb U3MeHEHMA B COCYaX asaHTOUCA. 

VismeneHuad ABUraTeJIbHOM AKTHBHOCTH KyPHHbIX 3MOpPHOHOB MOryT ObITb BBI3- 
BaHbI KaK NOBpexKleHHeM WeHTPaJIbHbIX HepBHbIX allllapaTos, Tak WH 4YyBCTBH- 
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TEJIbHBIX alMapaTOB KOxH. O HemocpeCTBeHHOM MOBpex CHUM CMHHOTO Mosra 
CBHJIeTeIbCTByeT HapylleHwe B J[MHAaMHKe Pa3BHTHA CMOHTAHHbIX [BYKeHUH. 
O BO3MO*KHOCTH NOBpexKACHHA YYBCTBUTEJbHbIX alllapaTOB KOMKM TOBOPAT Ha- 
WIM JaHHbIe O 3aMeJIeHHM CO3peBaHHA pedIeKCOreHHEIX 30H HW JHTepaTypHple 
yka3aHud Ha MOBpexkJeHHve PelleNTOpOB Mp OOJYYeHHH B3POCJIbIX MKMBOTHBIX. 


VinctutyT 9BomI0uHOHHOH du3svouioruH uM. VW. M. Ceyenosa Tocrynuno 
Axkafemuu Hayk CCCP 20 I 1961 
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BHOXHMHA 


E. Jl. POSEH®EJIbA u H. A. MONOBA 


PACIJENJIEHHE PJIMKOPEHA 9K30- 
VM 9JHAONOJIMIIOKO3HA3AMH DKHBOTHbIX TKAHEM 


(IIpedcmaeaeno axademuxom A. H. Onapuxoim 7 Ill 1961) 
| Yumponuruueckul pacnal rimKoreHa B 2%MBOTHOM OpraHH3Me MOET OCy- 
“TICCTBJIATBCA C MOMOULbIO SHJONOJMIIOKOSHa3bl (4-aMHJIa3bl), paculenJIarouleh 
ero MOJeKYJIbI Ha OsMrOcaxapHAbI C pasIMYHbIM KQSPPUUMeHTOM NOsMMMepusa- 
IMM, WC MOMON[LIO SKSONOMTMOKOSHLasbl, OTILelIAlOUleH OT ero MOJeKyII 
“KOHEYHBIE PIIOKO3HbIe OCTATKH. 
IK30nOMMrNOKO3H1a3a, HasblBaeMan TOKaMMMas0H MIM Y-aMuNason, CpaB- 
HUTeJIbHO JaBHO H3BeECTHaA y OakTepHii, rpHOoB u myeceHeh (1), Obiuia OOHapy- 
»>xeHa B 1959 r. OHM M3 Hac B MeyeHH HU ApyrHx Op- 
TaHax %KMBOTHEIX (2). Bplio moKa3aHo, 4TO 3TOT 2p- 018 
MeHT BBISbIBaeT PyOOKHH paca riuKoreHa (Ha 50— 016 \- 
60%) c O6pa30BaHHeM YJIOKO3bI H OCTATOUHbIX jeK- 
CTPHHOB, HanOMuHalomjux B-eKCTpHHbI MO MOJIeKy- 
JiApHomMy Becy, OKpacke HOJOM HM pe3HCTeHTHOCTH K 
B-amuiase. OTH JeKCTPMHbI Obl HaMH’ Ha3BaHbl 
-HeKCTpuvaMn. 

IlpeactaBiaso MHTepec pa3feJIMTb o6a cepmeHta, 
“mously4ad MX M3 MeyveHH OJHOrO HM TOO Ke *KUBOTHOTO, 
_M CPaBHUTb UX CBOMCTBa H OCOOeHHOCTH AeHCTBMA. 

C 9TOW Weblo MeYeHH KPOJMKOB TLaTeJIbHO Mep- 


s 
S 


S 
S 


Ydenoxan axmubuocme 
8 
cS 


8 
& 


y3upoBanu dusnoormyeckumM pacTBOpoM H romore- gn 

Hu3upoBaM. Bewka romoreHata 9KCTparMpoBau 9 OF OF Osan OF Oi 
0,15 M anetaruim 6y2pom (pH 4,8) u ppakuMouu- maryun nacormenua 
POBAJIM C MOMOMI[bIO CepHOKHC/IOrO aMMOHHA. (NH,). $0, 


Uccnenopanue MmoulyyeHHbIx dppakuMh NoOKasaJo, . 
UTO o&-aMHla3a CBA3aHa B OCHOBHOM c paket O—0,3 eer eT eae 
’ AKTHBHOCTCH O&- H Y-aMuJIa3 
; HaCbIWIeHHA CePHOKHCJIbIM AMMOHHEM. Bo cppakunn B pa3JIMUHbIX OeJIKOBBIX 
'0,3—0,35 umewtca o6a dcbepmeHtTa, a BO dpakunu ppakun Ax 
-0,35—0,55 cogepxutca y-amusasa (puc. 1). 

Crebl o-aMvsia3bl B Mpemapate 7-aMUJasbl yAaIAIOTCA MHOFOKpaTHBIM Mepe- 
OCaxKICHHeM CePHOKUCJILIM aMMOHHEM, a CJleqbl Y-aMMASbI B MpemapaTax o-aMu- 
jla3bl ykasaloTca nporpesanvem mpu pH 7 u 55° B reyenne 30 mun. B stux yeno- 
BUAX Y-AaMW1a3a MOJHOCTbIO HHAKTMBUPyeTCA, a AKTHBHOCTb o&-aMUJIa3bl He CHH- 
2KaeTcs. 

y-Amusiasa ycToiiumpa K HarpeBanuto npu pH 4,8, To ucmob3yeTcaA Wasa 
ylajeHusa OaacTHEIx OeiKOB mpu ee ouuctTKe. IIpu AelcTBHM MpemapaToB 
o-aMUNasbl Ha TIMKOreH OOpasylOTCA HUSKOMOVIEKYIAPHBIC EKCTPMHbI, MaloulHe 
OTPuaTebHyIO peakuMio C fHOf0OM, MabTOTpHo3a u MawbTOsAa. IIpu RencCTBUH 
Ha rJIMKOreH MpenapaToB Y-aMuMa3bl OOpasyeTCA TOMbKO OAHH HUSKOMOJICKY JAP - 

_-HBI MpomyKT peakIlHH — ryioKosa (pHc. 2). Broppim mpoxykKTom peakiluv, Kak 
| ynOMMHalocb, SABJIAeTCH BbICOKOMOJICKYAAPHBI MOMCaxapunt, Y-AeKCTPHH, 
OKpallIMBaeMBIM fOJ0M B %KeJITO-KOPHUHeBHIM ILBeT. 
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Ontumy JeficrBus 'Y-amusaspl JeExuT pu pH4,8—5; npx pH3 AaKTHBHOCTb 
ene 3HauntenbHa. IIpu pH 7 ona mourn ne axTuBHa (Tad. 1). OnTumyM JeiicT- 
BUA o-amusasbl — mpu pH 6,8—7, akTHBHOCTb ee 3aMeTHO CHUKAeTCA IPH KUC- 
Jipix 3HayeHuax pH. Onpesemenue peyWMpyIOulMx BeuLeCcTB, o6pa30BaBIlIMxcA 
Ip paculeneHHH TIMKOreHa Y-aMMJa30H XHMHYCCKMM MeTOLOM (Hanpumep 
metoqom XarenopHa uv Vencena) u onpejeteHve OOpas0BaBIIeHCA TJIKOKOSbI 
2H3UMATHUCCKUM MeTOOM (C MOMOLIbIO rOKO300KcHAa3bI (4)) akoT CoBMasaro- 


Ta6auna 1 Ta6nauma 2 
AKTHBHOCTH O- H Y-aMHla3 Ip pasHbix Vuru6uTopbl H akTHBaTOpbI amusas * 
3HaueHHax pH 
a-Amusia3sa | ~-AMuviasa 
a-AMuusiasa y-Amusasa BemlecrBo j 
pH KOHTp. | ONbIT |KOHTP. /OMbIT 
a 6 a 6 
SIITA (1-10>M)! 0,68 | 0,41 | 1,09 |4,09 
5,0 0,48 0 estoy, | a ah n-XMB(5-10-4M)| 0,68 | 0,68 | 1,09 |0,77 
0 {LP} 0,08 0,09 | 0 CuCl.(4-40-8M) | 0,72 | 0,07 | 1,20 |0,09 
NaCl (0,9 %) | 0,13 | 0,65 | 1,00 |0,99 
IlpumMeuaunwe. a— xXuMuyeCKHH Merton; 
aKTHBHOCTb BbIPaKeHa B MHJVJINrpaMMax peqyuH- * AKTHBHOCTD BbIpPaxKewa B MUJIMTpamMax 
pytoujux BeulecTtB Ha 1 ma; 6 — 3H3HMaTHUeCKHH pexyuUpyloulHX BeMecTB Ba 1 Ma. 
MeTOZ; AKTHBHOCTh BbIPaxKeHa B MUJIJIHTpaMMax 


PIOKO3bI Had MJ. 


ule pe3yJIbTaTbI, TaK KaK TJIIOKO3a ABJIACTCA CAHHCTBCHHBIM PeAYILMp VIOULHM 
MpOfLykTom y-amusouusa. MHaax KapTuHa HaOsoqaeTcA, CCIM CpaBHHBaTb pe- 
3YJIbTATHI, NOJLYYeHHbIeE XHMMYECKUM WH SH3HMATHYCCKHM MeTOJOM IPH U3y4eHHu 
a-AMHOIM3a riMKOreHa (Taba 1), 

OOa epMeHTa SHAYNTEbHO OTMHUAIOTCA MexKLy COOOM MO OTHOLIeHHIO K THO- 
JIOBBIM ALAM HM X€JIMpYIOUIMM areHtam (Ta6a. 2). Tak n-xnopmMepkypo6eH30aT 
TOPMOSHT JlelCTBHe Y-aMHwa3bl (°), HO He OKa3bIBaeT YrHeTaIoulero MeHCTBUA Ha 
AKTMBHOCTb o-aMMJla3bl. 

Ha Y-amusiasy He OKa3bIBaeT JelicCTBHA STHeHMaMMHTeTpayKcycHas KHC- 
JiOTa, B TO BPEMA KaK O-aMHJ1a3a YYBCTBUTe/IbHa K JTOMY AareHTY, BePOsATHO Owla- 
rojapaA HamMuMio B ee MOJIeKy/axX Kamba (°). XMOpHCTHIM HaTpuM akTHBH- 
pyeT [penapaTbl o-aMMlasbl, TMpeBapHTeJIbHO NOBeprHyTble MaMsy Ha 
XolOAy B TeyeHne 18—20 yac. mpoTHB NpOTOUHOM AMCTHJINMpOBaHHOK BOJbI. 

Ha npemapatsr Y-amusia3bl B Tex x%e YCJOBMAX ONbITa XJOpHcTHIi HaT- 
pu He OKa3bIBaeT akTHBUpylomlero AelicTBuA. MoHbI TAxKeJEIX MeTAJIJIOB B paB- 
HOH Mepe TOpMO3sT JeiicTBHe OGOHX cbepMeHTOB. 


Taoiuuwas 
CpaBHHTebHble CBOlicTBa @- WH Y-aMusma3 


Moxasatenb a-AMusa3a y-Amusas3a 


O6napyxuBaetca BO tpakunu 


(NH4)2SO4 0—0,30 nacpiu. 0, o5—0,55 wach. 
Oxpacka HogomM mocae HHKyOaluu 
raukoreHa c cbepMeHTom Kesras CperJi0-KOpHuHeBaA 
lipogykTbl peakinu Huskomosekysaspuble pek-|BrrcokOoMOJIeKyJApHble eK- 
CTPHHbI, MaJIbTOTpHO3a,| CTPHHbI, PilOKO3a ? 
MaJIbTO3a 
Ontumym pH 7,0 9,0 
pH, mpa Koropom mpoucxogur nHak- 
THBalluA HarpeBaHnem pu 55° 5,0 #0 
TopMoxeune peakunn: 
n-XMB = ae 
SATA — = 
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B ta61. 3 cBefeHbI TaHHbIe O HEKOTOpEIX CBOMCTBAaX OOeMX aMMIa3 TeveHH.. 


flo mHenuto psa astopos ((°, 7) m ap.) a-aMHulasa Neuen UrpaeT POwlb PaB~ 


HbIM OOpa30M B lipolleccax CHHTe3a rMKOreHa, oOpasyxAH U3 BbICOKOMOJIEKYJAP- 
HOTO TOJIMrJIOKO3NJla HYMKHbIe [WIA CHHTe3a 1 2 3 d 5) 
TIMKOreHa C MOMOIIbIO ypuAMHAMocdatrsio- 


Ku». Posh Y-aMHa3bl CBOAHTCA, MO-BHMMO- . 
My, K OpIcCTpoMy OCBOGO%KeHHIO TVIIOKOSHI, 
TaK KaK TOJIbKO C MOMOIIbIO 3TOTO cbepMeHTa 
V3 TIMKOreHa B XUBOTHOM OpraHH3me OOpa- 
3yeICA TOKO3a KaK TMepBUYHEIH MpOLyKT 


peakuun. ‘@ 5 


KO3OTpaHcdepasbl &-EKCTPHHbI— «3aTpaB- y oe 


‘Puc. 2. [pogyxte: a- u = Y-amusouusa 1 — cTaH- 
‘MapTst, 2—0,5 ma depMeuta a-amusa3bl + 4,25 Mr 
‘TaukoreHa (pH 7,0), 3—0,5 ma cbepmenta a-aMu- 
nasbi, 4—0,5 ma depmenta y-amMusasnt + 1,25 mr 
‘rauxorenHa (pH 4,8), 5—0,5 ma cbepmenta y-amuuia- 
3bl; @ —TwOKO8a, 6 — MaJIbTO3a, 6 — MaJIbTOTpHosa 


Bonpoc 0 pom Kaxgoro u3 pacienAOUMx riuKOreH (epMeHTOB NedeHH 


mpenctaBssaeT Combo HHTepec HM ABJIACTCH NpeMeTOM JaJIbHeHIWMX UCCTeLO- 


BaHH. 


VuctutyT O6noulorHyeckoH Hu Tlocrynuio 
MeHUMHCKOWM XHMHH 6 III 1961 
AxkajleMHH MegMILMHCKHX Hayk CCCP 


UWMTHPOBAHHASA JIMNTEPATYPA 
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BHUOXHMHA 


B. A. CEBEPHHA, C. B. FOPCKAA u H. B. TPAUEBA 
POJIb"AMHJOB B BHOCHHTESE CTPENTOMMILHHA ~ 


(ITpedcmaeaexno axademuxom A. H. Onapunoim & II 1961) 


B mpesbilymet padote, ABJIAIOMeHCA NpOsOJMKeHMeM paHee MpOBeeHHbIX 


‘MCCJIEOBaHHH TO BONMpocy O 3HaveHHH UW POJIM HEKOTOPbIX AMHHOKUCJIOT WH UX 


IIPOM3BOAHEIX B OHOCHHTe3e CTpenTOMUUMHA, Oblvio ycTaHoBsteHo (1,”): 1) crumy- 
JIMpyronlee BIMAHHe AMMJOB JHKapOOHOBLIX AMHHOKUCJIOT — aciaparHua H rviio- 
TaMuHa — Ha OOpa30BaHue CTPenTOMMUNHa Kak B YCJIOBHAX OObIUHOH epMeHTa- 
mun Actinomyces Streptomycini (npoyueHtTa CTpenToMulMHa), TaK M B OMNbITaX 
CO CBe)KeBbIpallleHHbIM, OTJ@JIeHHbIM OT KYJIbTYPaJIbHOM %UAKOCTH M OTMBITbIM 
MULeHeM; 2) S3HeprHunoe HCNOML3OBaHHe AMHOB rpHOKOM mpH depMeHTanH; 
3) Ooulee HHTCHCHBHOe NOTpeOJleHHe TIOKO3bI B IPMCyTCTBHH aMHJOB MO cpaB- 
HeHHIO C KOHTpoOviem; 4) cBoeoOpasHe a30THcTOrO OOMeHa pH AOOaBJIeHHM aMH- 
JOB, BbIparKalolleeCA B MOABJICHHH pAa AMMHOKHCJIOT B KYJIbTYPaJIbHOH KUI- 
KOCTH Ha OMpelesIeHHOM 9Tane HHKYOAaLMH MULesIMA (OOHApy2xKUBaeMoe XpOMATO- 
rpaduyeckn); STO NOABJIEHHe AMHHOKUCJIOT He OOYCJIOBJIEHO MpOWeccoM aBTOJIM3a 
Munemma (7). 

Bpli0 BbICKa3aHO TIpesnouOKeHve, ITO CTHMYJIMpylonlee BIMAHMe AMHJOB 
Ha OOpasopaHHe aHTHOHOTHKa M OOuJlee MHTeHCHBHOe IIpH 9TOM NoTpeOseHHe 
caxapa M10 CpaBHeHHIO C KOHTPOJIEM MOFJIO ObITb OOYCJIOBJIEHO yuaCTHeM aMMJOB, 
B KauecTBe OHaTOpos N — NH,-rpymn, B cHHTe3e riIOKO3aMMHa—COCTaBHOM 
gacTH MOJIeKyJIbI CTpeniTomMunuHa. B muTepaType HeT yKa3aHHH OTHOCHTeJIbHO 
yuacTHA actiaparuHa B OOpas0BaHUu TIOKO3aMHHAa, OHAKO aKTHBHOe yuacTHe 
‘B 3TOM IIpolecce ryOTaMHHAa JOKAa3aHO WIA KAETOK PasJIM4HOFO MIpoucxomeHuA, 
B WaCTHOCTH y HEKOTOPEIX MHKpoopraHH3mos (3°). 

Ilenpio HacTostlet paOoTbl ABJIAeTCA flauibHelimee u3y4eHHe MexaHH3Ma 
CTHMyJIMpyioulero JeHCTBHA acnaparHHa WM ruOTaMHHa B CHHTe3e CTpenTOMH- 
WHA. 

Micxoaa M3 ykKa3aHHOro BBIIIe MpesnOOKeHHA, MbI MepBOHAYaIbHO NOCTa- 
BH JIM ONBITbI C KOJIMUCCTBCHHEIM YYeCTOM FuIOKO3aMHHa B Mpolecce tbepMeHTallMu. 

MetoyuxKka. Padoty mposogusamuc Actinomyces Streptomycini mTammMom 
JIC-1, KoTOpEIit KyJIbTHBUpOBasM Ha MpocToM CMHTeTMYeCKOH cpee, re eLHH- 
CTBEHHBIM HCTOUHHKOM a30Ta ObisI CepHOKUCIIbIM amMOHuit (7). CBexKeBbIpaleH- 
HBIM MMIMeMM 2-cyTOUHOrO BOspacTa, OTEJCHHbI HM OTMBITHIA OT Ky IbTYPabHOH 
*KUKOCTH, pasBoquM B cocdatHom Oydepe pH 7,0. Ilomysennyro mutie- 
JMaJIbHY!0 B3BeECb pa3HOCHJIM MO KONOO4KaM, Kya WOOaBAANM rmOKO3y (KOHeY- 
Had KOHWeHTpallna 2%); B OMbITHbIe MpOObI, KpOMe TOTO, BHOCHJIM ryiI0KO3aMMH 
B KOHWeHTpanun 2%. KonTposem cayKHIM mpoObl, He CofepxKalllve TlOKOsaMu- 
Ha. KouObl cTaBuiM Ha Kpyropyio Kavaky c 250 06/muH. B TepMocTatTe mpu 
‘26—28°. Uepes onpeseseHuble HHTepBaJIbI BpeMeHU Opa MpoOObI AIA Onpemeste- 
HMA TuOKOsamuHa. TlepponauasbHo AIA OMpewedeHuA TOKO3aMHHAa ObIIM IpH- 
MeHeHbI MCTONbI XpOMaTOrpaduyeckoro u 3uleKTpocbopeTuyecKoro aHasH3a (Ha 
OyMare), OJHaKO OHM OKa3aINCb MaO ONarONpUATHEIMU, BBUALY TpyAHocTeit, 
‘BOSHUKABINUX TPH UJeCHTHPUKALMMN MATHA TvWOKOSaMHHa; KOS@PHUMeHT pac- 


TIpeHeeCHHA Y TOKO3aMuHa UM Y pAya AMHMHOKHCJIOT, MO NpeuMyliecTBy reKCcO- 
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HOBbIX OCHOBaHHH, copnazan. Mcnomp30paH  SbIJI XMMMYeCKHH MeTO QVJICOH 
u MopraH c mogudukanvei Banxca(’) npHMeHMTeIbHO K yCJIOBMAM 9KCTIEpH- 
MeHTa. ; 

V3 pue. | BuyHO, 4YTO AOOaBJICHHbIM POKOSaMHH SHEprH4yHO UCMMOb3yeTCa 
rpHOkom. Kovmuectsa mpeqoOpasopaHHoro [vIIOKO3aMHHa B KOHTPOJIbHOH mpobe 
HMUTOXKHBI. 

Crenyromlel 3ajjaueli Obivlo MpoclelMTb OOpasoBaHHve M HaKkOMJIeHHe POKO3- 
aMUHa B OMbITaX C JOOaBseHMeM acmaparuHa B MpHCyTCTBUM M OTCyYTCTBHe TII0O- 
KO3bI. KOHTpOJiemM Obl MpoObl, He cosepxajne amuya. OnpeeseHue rtoKos3- 
aMUHa MIpOBOAMIN Yepes Karxksble 2 uaca B HepBble 9 yac. HM B MOC eAHHe 4aCbI 


WHKyOallMH MUIelIuA; B WHTepBase BpeMeHH mexkyy 9 u 23 yac. MHKyOaluU 
TJUOKO3aMHH He OnpejesAsn. 
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Bpem? unkybaulu—> 


Puc. 1., Morpe6menue rt0Kko3- 
aMHHa B OIIbITAaX C OTMBITHIM 
munenHeM. 1 — KOHTpOJIb, 2— 


6pema unxybauuu —~ 


Puc. 2. BMaHHe ril0KO3bI MH acnaparMHa Ha 0O- 
pasoBaHHe TyiNOKO3aMHHa B OMbITaX C OTMBITbIM 
Muuesiem. / — KOHTpowb (6e3 ruHoKO3bI H 6e3 


mo6aBjleHHe TiloKO3aMHHa acmaparHHa), 2-—B MpHCyTCTBHH acrapariua, 


3 — 8B TIpHcyTCTBUH ri0KoO3bI, 4 — B MpHCyTCTBHH 
PIOKO3bI HW acmaparHna 


TloyueHHie OpHeHTHPOBOUHEIe AaHHbIe MpecTaBJeHbl Ha PHC. 2. V3 pucyH- 
‘Ka BUMHO, YTO B OMbITAX 6e3 1OOaBeHUA TIOKOSHI, ABJIAIONIeCHCA MCTOUHHKOM 
/oOpasoBaHuA TOKO3aMMHAa, KOJMYeCTBA NOCMeAHeETO HeSHayHTeIbUbI. B mpo- 
Oax, CosepxKamlux ruoKo3y, COsepxKaHve [VIOKO3AMMHa SHAYUTeIbHO BBINIC, 
‘ocoOoro BHUMaHHA, OLHaKO, 3aCJly2KUBaeT TOT (bakT, 4TO B MIpHCyTCTBUN acma- 
paruHa OOHApyKeHbl SHAaYHTebHO OOVJIbUIMe KOJMYECTBA TuIIOKOSAMHHA, “eM 


_B KOHTPOJIe. STO ABJIGEHHe HMeeT MeECTO HB OMbITAX 6e3 TrIHOKO3bI, HO Ip 3HauH- 


TeNbHO MeHbINeM CosepxKaHHH aMMHOCaxapa B I1pobax. 
Tlomy4eHHble JaHHble ABHJIMCb OCHOBaHHeM As 6oslee yrayOleHHOrO H TILa- 
TeJIbHOTO HCCelOBaHUA AUHAaMHKH OOpasoBaHuA M HaKONJeHMA TyOKOSAaMMHA 
'B MIpHCyTCTBHH aciaparuka B CBA3H C 6MOCMHTe3OM CTpenTOMHMHa. OMbiTbI 
“TIPOBOAWIM CO CBEXKEBbIP ANLCHHbIM MHIeJIMeM, KaK YKa3aHO BDILIC. B OMmbITHBIe I1po- 
) Obr W0GaBAaaM acnaparHH B KOHWeHTpanuu 0,01 M. Kontposem cayaKuin Tpo- 
Obl, He cOfepmKatiue acnaparuna. OnpesesieHusa CTpenTOMMLMHa HM iOKOSaMHHa 
TIPOMSBOLMIH Yepes OMpeseseHHbIe MHTepBaIbl BPeMeHM Ha MPOTAKCHME 90— 
116 wac. HHKYyOaluu MUUeINA. B nepBbix %e€ OpHeHTHPOBOUHDIX OMbITAX, ojHa- 
KO, OOHAPyKUBAIOCh BLICOKOe COJepr*KaHHe TIOKOSAMHMHA B UCXOAHDIX mpodax 
(10 MHKyOatlMH), YTO ObIIO MaJIO BEPOATHEIM. ITO OOCTOATEJIbCTBO IIpHBeJIO K He- 
OOXOMMMOCTH JOMOMHUTeMbHOH MpOBepKH MeTOJa Qncon u MopraH, ucnoubsye- 
Moro JIA OnpeneieHuaA ruIOKOsaMuHa. 3 sMTepaType MMeIOTCA yKasannnt, YTO 
HeKOTOPbI€ AMMHOKHCJIOTHI B IPHCyTCTBHM CaxapOB MOryT AaBaTb ILBeTHYIO peak- 
‘mo, aHasormunyio rmoxosamuny. IIpopeseHHple HaMH B STOM HarpaBJlchyn 
MeTOMMUECKHe HCCELOBAHUA MOKasaIM HEOOXOLMMOCTb TIpelBapHTebHOH OOpa- 
- 6OTKH OT*UJILTPOBAHHON OT MULeJIHA KYJIbTYPaJIbHOM AUAKOCTH [IA ocBoO0x- 


_ eHHA OT yrsieBOJOB, MyTeM mponyckaHHA ee yepes CielMaJIbHO mo OOp aHH y1o 
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cmomy CBC-3. JlanHoe meponpusTue, OcBOOOwK {aA UCHBITYEMY!O XKUAKOCTb OT 
rOKO3bI, OGecneyHBasIO OMpeleweHve WCTHHHDIX KOJIMYeECTB TJIOKO3aMHHa, 
cojepxKaluxca B Heli; B MCXOHBIX mpoOax NpH 9TOM TOKOSaMHH y2Ke He 06- 
Hap yKUBaJIcs. 

Ha pue. 3 mpegzcTaBieHbl JaHHble, NOJyYeHHbIe B OMNbITaX C acnaparnHoM. 
Buuo, TO OOpasoBaHHe CTPeNTOMMUMHA B IPHCyTCTBHM aclaparnua UfleT 3Ha- 
YNTeJIbHO OOee HHTCHCHBHO, YM B KOHTpOJIe, YTO NOATBEPAaeT paHee ycTa- 
HOBJICHHOe HAMM CTHMYJIMPYIollee BIMAHHE AMA Ha OMOCHHTeS CTpenTOMUIHHA. 
MaxcumaJibHad aKTHBHOCTb KYJIbTYpaJbHOM %KUAKOCTH HaONOLalacb Ha 3 CyT- 
KH (pepMeHTANMM, MOCe Vero OOpasoBaHne AHTHOMOTHKA MpeKpalljalocb H KpH- 
Bad CTPeNTOMUIMHAa Wivla Ha CHWKeHHE, 
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Bpema unxybauuy —~ 
Puc. 3. O6pa3soBaHve cTrpentomuunHa (/, Puc.” 4. O6pa30panHve ctpentomuuHua (/, 2) 
2) 4 rmtoKo3amuHa (3, 4) B OMbITaX C OTMBI- WM ryiOKO3aMHHa (3, 4) B OMbITaX C OTMBITbIM 
TbIM MHILeJIHeM B IIpHCyTCTBHH acmaparu- MHeHeM B MpHCyTCTBHH TvlioTamHuHa, /, 
Ha. 1, 3 — kouTpoub, 2, 4 —B npHcyrT- 3 —KoHTpolb, 2, 4—B MpucyTCTBHH 

CTBHH actiaparuva rrOTAMHHAa 


SacJly2KHBaIOT BHHMAaHHA JaHHbie, OTHOCAIIMeECA K PIKOKOZSAMHHY: Ha NpoTs- 
XKeCHHH BCero Mepuola HHKyOalMH, He CUMTAA NepBbIX YaCOB, OOHAPY2KeHbI OblIN 
OdbIIHe KONMYeCTBA FIIOKO3aMHHa B OMbITaX C JOOaBJIeHHeM aciaparnHa 10 
cpaBHeHuio Cc KoHTpoJiem. IIpu conocTaBseHHH JHHAMMKM CHHTe3a CTPelnTOMH- 
IMHa U OOpasoBaHuA HM HAaKOMJIEHUA POKOSaMHHAa BULHO, YTO 110 Mepe Hapacta- 
HHA KOJIMYeCTB CTPeNTOMHIMHAa HaOsIOLasIOCb OJHOBPpeMeHHOe yBeJIMYeHHe CO- 
lepxkaHua rsoko3amuHa. MakcuMyM HaKOMJieHHA CTpenTOMHUnHAa Mexyy 69u 
73 “ac. HHKyOaluu MUIeIMA WpakTMYeckH CoBNMafas Cc HaMOOJIbIUHM comepxa- 
HMeM ryiOKOsamuHa (73 waca). I]pH CHMKeHHH KOJIMYECTB CTpeNTOMHIMHA K KOH- 
iy MepMentTalnu HaGIOMaICA OHOBPeMeHHbIK Cay KPHBOW POKO3aMHHa. 

Anasorvunble 3aKOHOMepHOCTH HaGwIOLaIuCcbh H B AMHAaMHKe CTpenTomulMHa 
VM PJIOKOSaMUHA B KOHTPOVIe, OMHAKO K KOHLLY HHKYOAUMH MPH yBeIMYeHHH Cojlep- 
*KaHHA CTPENTOMUMMHA KOJIMYECTBO TJIIOKO3aMHHA WO Ha yOblIb. ITO oOcTos- 
TeJIbCTBO, TEM He MeHee, He IIPOTHBOPeUHJIO YCTAHOBJICEHHOH OOMleH 3aKOHOMepHO- 
CTH, TaK KaK MOFJIO ObITb O6ycJIOBNeHO TeM, NTO He BCera 9TH Ba Mpouecca npo- 
TeKaJIM CHHXPOHHO B OHH M Te xe YacH. Ilo Bcei BepOATHOCTH, Tipu Oouee AwIu- 
TeJIbHOH HHKYOaUNH MulleHA (cBbIIe 94 uac.) yRanocb Obl HAG MOLaTb CHHKeHHE 
KPHBOM CTpenTOMMUMHAa. BMecte c TeM, BMOJHe BepOATHA HM OOpaTHan KapTuHa, 
ad HMe€HHO HapacTaHue KOJIMYUeCTB TIOKO3aMUHAa MPH OMHOBPeMeHHOM CHW KeHHU 
BeJIHMUHH CTPeENTOMHUMHA; STO ABJIEHHe OObACHANOCH Obl TEM, UTO Ha ONpesevieH- 
HOM Tlepwosle HHKYOALMM MMIeIHA HaKaMJIMBaOCb FOKO3aMHHa Oosbille, eM 
9TO ObIIO HEOOXOAMMO WIA CHHTe3a CTPeENTOMHIMHA, BCeACTBHe 4ero H3ObITOK 
oOpasopaBlleroca TOKO3aMHHA OCTAaBaJICA HeHCHO/IbSOBaHHBIM. 
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Anaslorv4uHble JaHHble OplviM MOJyYeHbI B MOBTOPHbIX OMbITAX C acMaparHHOM. 
CUeLyIOULWe SKCMEPHMeHTHI ObIJIM NpOBeLeHb! C ryuoTaMMHOM. Ilomy4eHHble jaH- 
Able, MpelCTaBJIeHHble Ha puc. 4, HarIAHO JEMOHCTPUPyIOT Te %Ke 3akKOHOMEp- 
HOCTH, UTO HM WIA acnaparnuHa. CooTHOMIeHHe B JaHHOM OMNBITe MpOlleccoB CHHTe3sa 
eTPeNTOMHIMHa MH OOPasOBaHHA WM HaKOMVJICHHA POKOSAMHHAa K KOHILy HHKyOa- 
(MH, T. €. MaleHHe KPHBOK CTPeNTOMMIMHA Mp OMHOBPeMeHHOM MOAbeMe KPHBOK 
PMIOKOSAMHHA MOATBEpKAaeT MPaBHJIbHOCTb BbICKaSaHHOrO BbIWe COOOpaxkeHHA 
06 YCOBUAX, ONpeeJIAIOMLUX HAKOMJIeHHe PIIOKO3aMHHa K KOHILy bepMeHTalMH. 
_ TakuM o0pa3oM, Ha OCHOBaHHM MpMBeeHHOrO SKCHepHMeHTaJIbHOrO MaTe- 
pala MOMKHO CUHTATh YCTaHOBJIeHHBIM: 

1. Crumysmpyroriee BINAHHe AMHJOB JHKapOOHOBbIX AaMHHOKHCJOT — acria- 
paruua u ruoTaMMHa — Ha OOpasoBaHue Iii0KO3aMHHa. 

2. Hanwune B3auMOcBaA3H MexKAY MpolleccaMH CHHTe3a CTPenTOMHIMHAa UH 
oOpa3s0BaHHeM HM HaKOIIJIeHHeM TyIOKOSaMHHa. 

STH JlaHHble MO3BOJIAIOT BLICKA3aTb IpesNoNOReHHe OO yuacTHH aMHJOB B O6- 
pasoBaH¥M CTpelTOMHUNHAa B KayecTBe \joHaTopos N — NHo.-rpynm Asa Ono- 
CMATe3a PIOKO3aMuHa — cOcCTaBHOM 4acTH MOvleKYyJIbI CTpentomuunHa. Mccuepo- 
BaHHA MpOMOMKAIOTCA KaK B HalpaBseHHU JabHeflero usyYeHHA MeXaHH3Ma 
yuacTHA aMHOB B CHHTese CTPeNTOMHUMHA, Tak H B OTHOMIeHMM CrewMpu4HOCTH 
MX JleHCTBUA MO CpaBHeHHiO C HeEKOTOPbIMH AMHHOKHCJIOTaMH, ABJIAIONLHMUCH 
TakxKe CTHMYJATOpaMU OMOCHHTe3a CTPenTOMHMILMHa.” 


BececowsHbii Hay4HO-HCCeqOBaTebCKHA Mocrynnso 
HHCTHTYT @aHTHOHOTHKOB 7 II 1961 
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SKOJIOFHA PACTEHHE | 


M. B. KOJIECHHUEHKO 


O BHYTPHBHAOBbIX OTHOWEHHAX Y AYBA YEPEWUYATOLO 
(QUERCUS ROBUR L.) 


([Ipedcmaeaeno axademuxom B. H. Cykateeoim 6 IIIT 1961) 


Ilo mepe u3y4eHun Mpo6JeMbl BHYTPHBUAOBHIX OTHOMICHHM BbIABJIACTCA BCE | 
Goubuiee pasHooOpasue (opM B3aMMOJelicTBHA pacTeHHi. TlepBbim oOoOmeHHeM | 
TOTO pa3sHooOpa3susA ABJIAeTCA KJaccu*ukKalusA (OPM KOaKUMH, MpelioKeHHaA 
B. H. Cyxauepnim (’). 

Jlo HefaBHoro BpeMeHH COBePUICHHO He YYNTHIBaaCb BeECbMa CyleCTBeHHaA 
6vMoxumuyeckan (pOpMa B3aMMOJeHCTBHA PaCTeHHH, KOTOPAaH OCYINeCTBIAeTCH | 
MOCpeCTBOM UX BbIeJeHHH (KOJIMHOB), H3MCHAIOUIMX XHMH3M Cpesbl. Buoxumunue- | 
CKHe B3aMMOBJMAHUA pacteHuii (10 Momuury — asiiesiomaTHs) B nocuieqHee BpeMa | 
Bce OOubIIe MpHBJeKaloT K CeGe BHUMaHMe uccMegoBaTesen ((*,9 u ~p.). Orme; 
yan MHTepecHbili (bakKT B3aMMHOM TOKCHYHOCTH KOPHEBbIX BbIJeJIeCHHH YTBalovJIbl, | 
npuBeyeHHbit B coodmeHun [. Pprommepa (°), B. H. Cykaues Bpicka3au npegmo- 
JIOKeHHE O 3HAYCHHH TAKMX BbIJeVIeHHM B eCTECTBEHHOM H3PCKUMBAHHH UHCTHIX 
HacaxkJeHHH, HOEPKHYB KpavHioloO HeOOXOMMOCTb MpOBeJeHHA SKCHepHMeH- 
TAJIbBHbIX PaOOT B 9TOM HallpaBJIeHHH. 

Hactosiiee coodujeHue NOCBAINeHO pesyJIbTaTaM uCCeE,OBAaHUA ONOXUMHYeC- 
KUX B3aMMOBJIMAHUM yY WyOa uepemuatoro. Pa6ota mpopezeHa B MulOJIe — aBry- 
cte 1960 r. paHee paspa6oTaHHbIM Hamu MeTOOM yueTa peak oTocHHTesa (1%). | 

B oTmune OT MpexkHeit MeTOAMKM, NOJyYeHHe KOPHeBbIX BbIJeeHHH B STOH | 
padote MpOBOAMJIOCh JpeHaxKHbIM cnocobom. M3-noyx pactymero yy6a, c rmyOuHsl 
10—30 cm, Opasacb mouBa BMeCTe C MeJIKHMH, elle 2%KMBLIMH KOPHAMH HM Hacbina- 
Jlacb B Belpo (8 1) c OTBepcTHAMN B JIHe. Bexpo momeulasiocs Ha NOAHOC u NOH- 
panocb 1,5—2,0 Bogs. Uepes 10—15 mun. mpocauusaromanca Boga (0,2— | 
0,3 J) CIMBalaCh B CTEKJIAHHYy!0 OanKy, OOepHyTy10 YepHOH Oymarol. Ilomyyen- | 
HyIO TAKUM [yT€M BOY, B KOTOPOM COJepxKaJINCb, MO-BHAMMOMY, KOpHeBple | 
BbIeICHHA WH BbIeeHHA MMKPOOPraH3MoB, creundpHUHEIX pusoccepe Ly6a, 
Mbl YCJIOBHO Ha3bIBaeM KOPHEeBbIMH BbIeJIeHHAMH. Ero MbI NOJIMBaJIM ONbITHBIC 
pacTennsa B Teuenve |—3 vac. nocie nNOwyYeHHA. 

Jit ombita Opin B3siTHI 6 TpexseTHUX CeAHIeB LyOa, MepecaxeHHbIX BECHOIO 
1960 r. C NHTOMHNKA B IVJIOWIKN. Tp 43 HHX MOJBeprasucbh BO3sTeHCTBHIO BbILe- 
seHua 40-neTHero WyOa, a TpM Apyrux — Bo3zeicCTBMIO BbIeJeHHA TpexJIeTHUX 
cesHileB WyOa, pacTyllMx B NVTOMHMKe (MOUBBI Bese TeMHO-cepble JeCHBIe Cy- 
rsivHku). Cxema onbita Opiia cnesyioujas. Buauane y Bcex y6KoB onpelemAuca 
HOPMA@JIbHbIM YPOBeEHb (OTOCHHTe3a Ha OCHOBaHHH U3MepeHHi B TeueHHe 3—4 
He. SaTem OHM NoMellasincb B CTeKJIAHHBIM ZomuK | x 0,5 « 0,5 mM, nocTaBvieH- | 
HbIii B a6opaTopuu y OKHa. Boecte c HuMH TOMenaca GyKet 43 8—10 o6uncT- 
BCHHBIX BeTOK [ya B Cocyye C BOOM; OyKeT 3ameHsvica uepes 1—2 zua. Takum 
o6pasoM, OMbITHbie AYOKM HAaXOMMJIMCb B aTMOCHepe, HACHIeEHHOH BbILeeHHAMH 
simcTbes jlyOa. B TeueHve 3—4 jel y HUX H3MepsAVICA POTOCHHTES C TeM, 4TOOHI 
BbIABHTb €FO PeaKIMiO Ha JIMCTOBBIe BbIeIeHHA. SaTeM, JIA Toro, YTOOBI BbIS- 
BUTb peakWWI0 (POTOCHHTeE3a Ha CyMMAPHOe BO3JEHCTBUE JMCTOBBIX MH KOPHEBBIX | 
BbIeIeHHH B TeveHHe ene 3—4 JHE, NOMMMO BOSJeECTBHA JIMCTOBBIMH BbIeNe- | 
HUAMH, AYOKM noJMBaIMch 100 Ma KOpHeBLIX BbIeneHui 3a 1—2 yaca jo u3Me- 
penusn doTocuHTesa. KoHTpoviem cJlyxKUI HOpPMaJIbHbITi YpOBeHb (hoTocuHTesa, 
OnpejeNeHHbI JO Hadaja BO3eNCTBUA BbILeeHHAMH. DoTocHHTe3 H3MEPAVICA 
740 
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paduorazomeTpHuecKHM cmocoOoMm, AA KaxKLoro wyOKa B OHM M Te *Ke YaCcHI, 
OHH pas B CyTKH. Baa2KHOCTD NOYBHI B NJIOWIKaX TO/ep2KUBAaNaCbh NOCTOAHHON. 
PesysbTaTHI U3MepeHHi NpHBeseHH! B TAG. 1. 


Ta6ann0a l 


Vsmenenve HMHTeHCHBHOCTH fOTOCHHTe3sa TpeXJeTHUX CesHUCB AyOa IPM BoszeHcTBHU Ha HX 
JIMCTOBBIMH H KOPHEBBIMH BEIeeHHAMM JIpyrux pacrenuit AyGa (B mr CO,/7M?.uac) 


Boszeticrpyw- | NeNo gy6- | Jlo sosgeticraua, | Bosaeitcraue BbI- | Orxnone- Bosx. Ork.snoHe- 
mlee pacTenue KOB" KOHTPOJIb ACNECHHAMH JIMCTb- | yye BY Bbiges. KOP- | que B % 
eB Hel H JINCTbeB 
Tly6 40-ner- 2—24 64,700 16 6, 82:40 ,06 +1 ©, 020441 +4 
HUH 4{—29 7,83+0,08 7, 900,14 +1 lp Bore RA —4 
{2-27 7,40+0,07 6,86+0,12 —3 70440, 12 == 
! 

Cpeguee 0 0 
sTpexnetoue | 2—28 6,84+0,19 6,87£0,23 0 6, 700,04 ae 
Ce sHILbI my6a| 1—29 10), 220,44 9,500, 24 —T 9, 82+0,18 —4A 
im, 2—30 aOWe=0), Luh 5, O72E0, 37 0 5, oozk0 29 +5 
R eB ieee lesa] 

CpemHee —2 | 0) 

{ / 
*[leppad dupa B HOMepe AyG6a O3HAYAeT HOMEP YCTAHOBKH MO U3MePeHHIO dotrocuutesa: Ne 1— ¢ ocr 


BelleHHOCTbIO 5 ThIic. WK, Ne 2—3 Thic aK. 


 Jlannpie Ta61. | noKasbiBaloT Ha OTCYTCTBHE JOCTOBEpHbIX OTKJIOHEHHH (peak- 
un) doTocuHTesa cesHUeB Aya pM BOSeHCTBUN Ha HUX BbIeeCHHAMH APyrHx 


pacteHni 1y6a. 


CuelyeT OTMETHTb, UTO B 9TO Ke BpeMsA Ha [IPyrux AyOKAaX UCIDITHIBAJIOCh 
-BJIMAHHE BbINeeHHH pada IpeBeCHbIX NOPOs (aceHsa OObIKHOBeHHOTO, aKkarluu Ge- 
not, B13a OOLIKHOBeEHHOTO H Jp.) H pH 3TOM BO BCeX CyYaAX peakuMA (OTOCHH- 
Te3a Oblla BbIPaxKeHa JlocTonkepHo — nopayKa 10—20%. [lostomy Mo2KHO BITOJI- 
He OGOCHOBaHHO CjleaTb 3aKOYeHHe O06 uHAMpPepeHTHOCTH ONOXMMHYECKUX 
B3aHMOBJIMAHHM y jyOa. 


Takum o6pa30M, Hallid UCCeOBaHUA He NOATBEPAaloT MpPeAMOJTO 


sKeHHS 


O BO3MOXKHOM B3AHMHOLl TOKCHYHOCTH BbIeeHHM KOpHel y ocoGeH OHOorO Bula, 
OCHOBaHHOTO Ha MaTepHalaxX MCCeLOBaHHA C rBaioson. Bo3MoxKHO, B3SaHMHant 
‘TOKCHYHOCTh KOPHEBBIX BLIMeJICHHH ABJIAeTCH CnelMpHyHON A4 pacTeHul, He 
OOpa3yIiollux B MPHPOMHbIX YCJIOBHAX UHCTHIX COMKHYTHIX 3apocien. B uacTHO- 
‘CTH, PBaiosla He OOpasyeT YMCTHIX 3apocieH, OHA BCTpeyaeTCHA B PaCTHTCJIDNBIX 
coobulecTBax H3 OfHOWIeTHHX HM MHOFOJIeTHHX TpaB HM KyCTaPpHHKOB HaropHoro 
mato Mexcuku (1'). JLy6 xe aABJIAeTCA THIMYHOH noposo-secoo6pazoBarTeJiem 
VW OOpasyeT Kak CMelIaHHbie, TAK MW YMCTbIe JIECHbIe HACaKeHHA. Bowee Toro, AWJist 
jly6a, BIpoyeM Kak H JIA MHOFUX APyrHx NOpo, xapakTepHbi C1y4au cpacTaHua 
KOPHEBBIX CHCTEM Ppa3HbIxX oco6elt. OueBusHO, 4YTO ecu Obl BbITeEeHUA KOpHel 
ObIJIM B3AUMHO TOKCHUHBI, TO KOPHH He MOVIN Obl COMM KATBCA HW TEM 6onee, cpa- 
(CTaTECA. QTOT (pakT CYHKUT TAKE KOCBECHHBIM TOMTBEPKTeHHEM OCTOBepHOCTH 


‘HamlmMx MaTepHaston 10 peak coTocuHTesa jlyOa Ha BOSeHCTBHE BbIJeeHHH. 


Tocrynsuio 


Bopouexkckuit CeJIbCKO X03 AMCTBEHH DIM 
6 III 1961 


HHCTHTYT 
UUTHPOBAHHAS JIATEPATYPA 


17. 0. JIiseceunxko, Arpo6uouorna, M,, 1948, erp. 394. * T ie Ut er C en Kk OF 
- ArpoOuoJiorns, Ne 4 (1956). 37. TT. JInpceuxKko, Arpoouosorns, Noe 5 (1959). 
48. H. Cy kates, bor. xypH., 38, Ne 1 (1953)... ®° B.H. Cy kaves, Bras. MOMIE, 
“61, Ne 2 (1956). *© B.H. Cy kavues, Bosa. MOUNT, 64, Ne 4 (1959). 7 B.H. Cy ka, 
ues, Bor. «xypu., 41, Ne 4 (1956). & IT. Tpimmep, B3avmioe BILMAHHE BBICIINX pacTe- 
-Unuii—annenonatus, UJI, 1957. ® C.H. Uepno6puBsen Ko, Buosornueckad pollb pac- 
PuTe/IbHBIX BbIJeIeHHH H Me@2XKBHAOBbIe B3AHMOOTHOMICHHA B CMeIUAaHHbIX nocepax, M., 1956: 
10 M.B. Koaecuuuen ko, JAH, 132, Nol (1960). 4 B.D. Hukowae B, Tp. no 
‘puka. GoTannke, reHeTHKe H CeJIeKILHH, 22, Ne 4, 213 (1921). 
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Jloxaann Akagemun nayrx CCCP 
1961. Tom 139, Ne 3 


eal ? PH3HONOrHA PACTEHHH 
A. A. AHKCHMOB 


NEPEABYOKEHHE ACCUMULATOR Y NUEHWUbI B PASY 
KOJIOWIJEHHA B CBA3H C YCJIOBMAMU ASOTHO-®OCSOPHOLO 
NMUTAHMSA 


(I pedcmaeneno akxademukom A. JI. Kypcanogoim 13 IV 1961) 


B panee onyOIMKOBaHHBIX CooOmjeHHAX (1,”) OTMe¥aIOCb, YTO HCKJNOUeHHe 
H3 MUTATeIbHOM CMeCH a30Ta HIM KaJIHA 3aMeJIAeT MepeABHXKeHHE ACCHMHJIATOB 
y IpOpocTKOB MMWeHHUbI H3 JIMCTbeB B KOpHH. IIpexcTaBao OobWIOH MHTepec 
IpOLOJOKUTb 9TH OMBITHI CO B3POCJIbIMH PaCTeHHAMH MMeHHIbI, OOpaTHB Ocoboe 
BHUMaHHve Ha MpHTOK aCCHMHJIATOB B KOJIoc. B MTepaType MMeeTCA JIMIIb He- 
OOJIbUIOe KOJIMYeCTBO paboT, B KOTOPbIX JeHCTBHe yCJIOBHH KOpHeBOro MUTAHHA 
Ha NepeBYXKeHHe ACCHMUJIATOB H3y4aOCh C MIpHMeHeHHeM IPAMBIX KOMHUECT- 
BeHHBIX MeToJoB (17°). MccueqoBaHHs MO JaHHOMY BONpocy, MOMMMO eFo HeCOM- | 
HEHHOFO IpaKTHyYeCKOFO 3HAYeHHA, MONOJIHAIOT HalH 3HAaHHA O XapakTepe B3a- 
HMOCBA3e€H M@XKLY OTICJIbHBIMH OpraHamu pacteHua. I]pobmema 2THX B3aMMOCBA- 
3eH IIpMBJIeKaeT B TlocleqHve TofbI Bce OobWIee BHHMAaHHe Cv3HOJIOTOB, Kak | 
BeCbMa Il€PpCIeKTHBHbIii IyTbh WO3HAHHA KU3HELEATEIbHOCTH Weloro pacTeHua (*). 

.B wamux onpitaxl958—1960 rr. nueHuua JItorecuenc 62 BpipamHBalach 
Ha cmecH KuHoma B Tpex BapvaHTax: 1) mowHas cMecb; 2) c ucKJIIOUeHHeM cocipo- 
pa nepsBpre 30—40 jueH, 3atem c 1/5; Wo3br cboctbopa; 3) c UCKJIONeHHeM a30Ta 
B Tlepppre 30—40 qHett vu '/; MO3bI OT HOPMBI B NOcuIezyroulem. B cba3y KOJIOWeHHA 
JIMCThAM Cp€HUX APycoB JaBalacb B Kamepe C*4Oe u3 pacueta 1O—15 pCu | 
Ha 1 3 oObeMa KamMepbl. B Kamepe JIMCTbA HaXOAMINCb B TeyeHue 30—40 muH., 
nmocle yero paCTeHHA BbICTaBJIAJIMCb Ha OObIYHBIM cBeT Ha 3 4aca. 3aTeM B Cy- | 
IWHJIbHOM wKady upH 105° pasqebHo (UKCHPOBaJIMCb: JIMCTbA H3 KaMepHI, JIM- 
CTbA BbILe H HHKE KaMepbl, CTeOJIH HOKE JIMCTbeB H3 KaMepbl, BEpXHHe WAaCcTH | 
cTeOJleH, KOPHH, KoIocba. BbIcylieHHbIH MaTepMasl pacTupasca, H oMmpesetatacn | 
ero pafMOaKTHBHOCTb Ha TOpPIlOBOM cyeT4uUKe. HenmocpescTBeHHoe yuacTHe B IIpo- 
BeeHHHM ONbITOB NpHHumawH JI. Katioummua, HM. Jty6oscxaa, JI. Ppiagosa. 

; [loulyyuenuble} HAMM JaHHble MO3BOJIAIOT IIpexke BCeFO 3aKJIOUHTh, ITO 3a 3 Ya- 
Ca ONbITa uacTb accHmMusIMpoBaHHoro C4 (B cpeqHem 10—50%) ycneBana Jo- 
BOJIbHO paBHOMepHO pacnpesemHTECA TO BcemMy pacTeHuio. PaquoakTHBHOCTb 
OOHapYKUBalach axe B JIMCTbAX HHKHAX APYCOB, CTAPbIX, HAYHHAIOIIHX MKe- 
teTb. M1. ©, BesuKospim (8) B onbiTax c Coe B STOM OTHOWIeCHHH MOJIYYeHbI MHbIe 
pe3yJIbTATHI: OH He HaOMIOLaJI MepeMeCLICHHA ACCHMUIATOB U3 MOJIOJbIX JIMCTbEB B 
Oosee cTappie. Ojnako €mpeHMyulecTBeEHHO aCCHMHJIATbI COCpeMOTOUMBAJIUCh 
B HallMX OMbITax B CTeOAHX — KaK BbIWe, TaK M HMKEe MMCTa, MOJyaMBUIerO 
C™Oz. HecmoTpax Ha Mo3qHIOIO dasy pasBHTHA JOBO/IbHO MHoro (1—3%, a B~ 
HeKOTOPbIX oOMbiTax jaxe! Oomee 20%) C1* mocrymano B KOpHM, MHOrMa He 
MeHbINe, YM BKOJOCbA, 4TO CBHJETEJIbCTBYeT O BaxKHOH pOJIM MOCTOAHHOTO 
oOmeHa MeTaOoJIMTaMH MexKAy WOOerom MH KOpHAMH. @u3nosorMyecKHit CMBICI 
STOrO ABJICHUA pacKpbIT uccIeqoBaHHaMH A. JI. KypcaHopa nocmeqHux set (*). 

Buuanve ycoBui a30THO-poctopHoro nuTaHMA Ha MepexBwKeHHe accuMH- 
JIATOB, HX MOCTYMJI€HHe B KOJIOC OKa3aJIOCb TECHBIM OOPa30M CBA3AHHBIM C H3- 
MCHe€HHAMH B pa3BUTHH MIMeHHIbI, CDOKaMH HaCTYMIeHHA KOJOWeHHA. IlepBpmmn 
KOJIOCHJIMCh pacTeHuA, ToMoaBuine 10 a3s0Ty (Ha 12—26 aHel paHbUIe KOHT- 
POJIbHbIX), 3ATeM HaCTYMHO KOJIOWeHHEe Y MINeHHILbI B BapuaHTe c #/, WO3BI coc- 
(popa (va 3—6 Hel paHbUIe KOHTPObHBIX) HM 1032%Ke BCeX — Ha MOJHOli cMecu. 
B coorseTcTBuu ¢ 9THM B TeX OMbITax, Me C!4Oz JaBanach pacTeHHAM BCeXx Ba- 
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PHAHTOB B OAH Jeb, palMoOaKTHBHOCTb Kovloca (B HpoleHTax OT oOmjeh pauo- 
AKTMBHOCTH pacTeHHA), a CleLOBaTeJIbHO HM MPHTOK ACCHMUJIATOB K KOJIOCY, ObIJIH 
MaKCHMAJIbHEIMH B BapHante c 3/; 2O3bI a30Ta, a HaMMeCHbINMMH — y pacTeHHi 
Ha TlouIHOM cmecu. Ecsim xe paqWoakTHBHY!0 yIVJIeKHCJIOTY JIMCTbA NWeHHIUbI OT- 
JebHBIX BapWaHTOB NoJyyalH B pasHble AHH, HO B OMHY *asy pasBuTHs, Ha 
9—3 leHb Mocule NOABMEHUA KOJIOCa, TO HaOJOLaach COBEPWIeCHHO MpOTHBOTIO- 
JlOKHAA 3aKOHOMePHOCTb: HanOoslee HHTCHCHBHBIM Obl NPHTOK aCCHMUJIATOB 
K KONOCbAM y paCTeHHii Ha NOMHOM CMeCH, a MefIeHHee Bcero OH Ie y Toulo- 
qapuux mo a3oTy pacrenuii (onpit or 5,8 u 15 VII 1958 r., radu. 1). MW tombKo 
Ta6buauna tl 
Pacnpejenenne Cl4 y nuieHHIbl B 3aBMCHMOCTH OT yCOBNH a30THO-PpochopHoro MuTaHHA 


PaqvoaKTHBHOCTh OpraHa B MpolenTax or oomelt 
| AKTHBHOCTH BCero pacTeHHA 


Jiata onpita BapuaHTbl JUCTbA cTre61H 


KOJIO- | KOpHH 


CbA H3 Ka-| Bepx- HU?K- 


Mepbl Hue Hue Bepx HHS 
Pacrenus Bcex BapHaHTos nomyunau CMO: B OAH AeHb 
28 urona Bes a30Ta 4pa5 \ 2.pt | as) TeOsaat. 419) Ol51, | 3,46 
1958 ©. Bes cbocdopa 0,72 | 1,43192,76| 0,92 TAS Ole 2eGe 
TlomHaa cmecb 0,30 | 0,80]95,77| 0,35 OSG Or 521470 
4 wiolsA Bes a30ra 497 | 3,07, | Oayoe a = 0,64) 9,65) 2,35 
MSS) a Bes mocdhopa Ont) C,al teen ae 0,68} 1,68) 2,67 
TlomHasa cmMecb 0,09 | 2,33.) 96,44 )) — Ms 65) 10s 551 0524 
Pacrewua OTeMbHEIX BapHaHTos Nosyyamu CMO, B pasHble AHH, B @asy KOJIOWMeHNA 
1958 r. 
5 HIOuA Bes asota 1,50 | 3,60|63,60| 7,30 1,50} 44,20] 8,60 
8 uiouA Bes dociopa 4,73 | 25,11] 47,34 | 3,04 | 10,96 iD || aR 
15 nwa TlomHaa cMecb 4,44 | 26,67 | 24,23 7,95 | 10,02 | 13,09 | 13,59 
1959)-r. F 
12 wIioHA Bes a30Ta 0,80 | 23,10 | 43,40] 0,90 O- S02. 20 2oeo0 
18 uiwoHa Bes docihopa Oe20 O27 POL. 0,18 | 0,14] 2,95] 4,83 
9 vrionAa Tlosnasa cmecb 0,06 | 0,14|98,44| 0,10 | 0,03) 0,07 1,16 


B TeX OMbITax, Me pasiM4HA MexKAy BapHaHTaMH MO CpOKaM HacTyIVienin 
KONOMECHUA ObIIH OUeH BeUKU (MOCTHTaIH NoYTH Mecaua — onbIT oT 12, 18 V1 
u9VII 19591.) npuToK accHMHJIATOB Kk kovlocy B BapHaHTe 6e3 a30Ta Le OTHO- 


- CHTeJIBHO AKTHUBHEE (npu pacueTe B HMpoweHTax OT oomlero KOJIMYeCTBA AaCCHMH- 


_ 


JMpoBanHoro C!4Oz2), Lake Ip cpaBHeHHH B OAHY tbasy pasBHTUA. OLHAKO CyM- 
MApHOe KOJIMYCCTBO ACCHMUJIATOB, MOCTYIMBIIAX B KOJIOChA, — cyxoH Bec mo- 


_ eemHux — B BapHanTe Ge3 as0TAa Obi BO BCeX OIIbITax B 2—4 pasa MeHbIIe, ¥eM 


5 


: 


5 


y pacTeHHli Ha NOJIHOM CMeCcH. 

PasIM4HA MEKLy BapHaHTaMH B NOCTYIVIeHHM aCCHMHJIATOB B KOPHH HMCIH, 
KaK IIpaBuJio, Tako 2%Ke XapakTep, Kak M B HaKOMMVICHUH C14 8 KomocbaAx. Payuo- 
AKTUBHOCTb JIMCTbeB U3 KaMepbl (B MpoueHTax OT oOmseli) Mocse 3 4ac. OTTOKA ObI- 
la OobUle B TeX BAPHAHTAX, Tle MepeBUxKeHHE ACCMMUVIATOB B KOMOCbA H KOP- 
HH UWIO MeJIeHHee. 


ToppkKopckHit rocyMapCTBeHHbIit yHHBepCHTeT Tocrynmuio 
um. H. H. Jlo6auepcKoro 7 IV 1961 


IMTHMPOBAHHAA JIATEPATYPA 
1A. A. AHucHMOB, ®usnon. pact., 6, Ne 2, 138 (1959). 2 A.A. AHHCHUMOB, 


C6opx. Pocr pactenuii, JIbpos, 1959. 3H. Gauch, W. Dugger, Plant Physiol., 


j 


i 


28, Ne 3, 457 (1953). 4H. A. Ipucryma, A. JI. Kypcauos, usuou. pact., 4, 


Ne 5, 417 (1957). §&C.T. Baxauuosa,H.T. TLomaun, 5B. A. Py6uH, Ousvon. 


) pacr., 5, No 6, 516 (1958). ° M.A. WlKoabHHK, A.C. AOAy pamurTos, Pusuor. 


pact., 5, Ne 5, 393 (1958). 7 KypcauHos, B3auMocBa3b WH3HOIOrMYeCKHX Tpo- 
ueccos B pacrenuu, H3n. AH cccP, 1960... §*H. ® BeauKkos, JIAH, 102, Ne 2, 379 
(1955). 
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Jloknxnagnn Arkawemun Hayk CCCP 
1961. Tom 139, Ne 3 


PH3HOVJIOTH A PACTEHHH 


A. A. TIPOKO®bEB xu K. M. KALIL 


O TPAHCNMPALLWM NJIOACB MACJIA4UHbIX PACTEHHHM 
(IT pedcmaeaeno axademuxom A. JI. Kypcaroeom & IV 1961) 


O TpaHCnupalluv JIMCTbeB pa3JIMUHbIX PpacTeHHH CyuLeCTByeT OCWIHpHAaA JK- 
Tepatypa (1,”). OTpprBOUHBIe CBEMCHUA UMEIOTCH OTHOCHTCJIbHO TpaHcnupalun 
HEKOTOPbIX APYFHX OpraHoB: NoGeroB, BeTBel, BO3AYLIHbIX KopHeni (°). 

K coxkaJleHHi0, COBEpWIeHHO OTCYTCTBYIOT KaKHe-JIM60 CBeEeHHA O TpaHcnu- 
palun couBeTHi w mioqoB. Mexyy Tem TpaHcnupaluaA 9THX OPraHOB MOXeT Ha- 
XOJHTbCA B KAKOH-TO CBA3H C POPMHPOBaHHeM CeMAH HM HaKOMVJICHHeM B HUX 3a- 
MaCHbIX MPOLYKTOB, YTO MpeACTAaBJIAeT ONpPeeJIeCHHbIN TeEOpeTHYeCKHH HM MpakTH- | 
yecKHit HATepec. ITH COOOpaxeHHA H MOCYKUIN OCHOBaHHeM JIA MpoBeeHuA 
ylaHHoro HCcIeOBaHHs. | 

Metogu x a. I[logonbiTHbiMn OObeKTaMH CJIYXKUIH MaCJIHMUHbIe pacTeHHsA: | 
NOCOJIHEYHHK, MaK H Jip.,— BbIpaujeHHble Ha Gu3sHOOTHYeCKOH MsoWalKe 
Beeco1o3Horo HayYHO-HCCJIeAOBaTeIbCKOFO HHCTHTYTA MaCJIMUHbIX H 3Pupomac- 
JIMYHBIX KyJIbTyp (r. Kpacnogap). MutrexcuBuocTb TpaHcnupalav onpeseis- | 
JlaCb M€TOJOM, ONMCaHHbIM pauee (*). IlockobKy MeTOX NOSBOIAeT ONPeeATH | 
MVHTCHCHBHOCTb TpaHCchHpalu He HapyliaA WeJIOCTHOCTH HCCJIeyeMoro opraHa, 
HaGJIOLCHUA BeJIHCb, Kak IpaBHJIO, 3a OLHHMU HM TEMH 2Ke pacTeHHAMM B TeueHHe 
Bcero cesoHa. B KaxKJOM ONbITe MPOBOAHJIOCb HECKOJbKO MapaJWIeJIbHBIX OMpe- 
jleieHH. CpeqHve H3 TOJIYYeHHbIX JaHHbIX MpescTaBsenbl Ha puc. 1—4 u B 
rao. 1. [ipa cpaBHuTebHbIxX ONpeeJIeHHAX HHTCHCMBHOCTH TpaHCnMpalluy no- 
CJIELHAA YYHTHIBATACh BCera B ONpeeeHHbie yacbr cyTOK (12—14 uac.). Ilo- 
CKOJIbKY TpaHCiHpall4A pacTeHHH B 3HaYHTeJIbHOH Mepe 3aBHCHT OT BJlay%KHOCTH 
OKPyKalousero BOSLyXa, OTHOCHTeJIbHAA BJIaKHOCTh aTMOCHepbl B KaMepax, rye 
ONpexeA ACh TPaHcNupaluA, WOMepxXUBa/lach Ha ONpeseJeHHOM YPOBHe. ITO 
JlaBaJIO BO3MOXKHOCTh COMOCTABIATh Pe3yJIbTAaTbI OMpeseseHHH, MpOBOLMMbIX 
B Ppa3HOe BpeMs Ce30HA H C Pa3sJIMUHbIMH pacTeHHAMH. MHTeHCMBHOCTb TpaHcnHu- 
palluu BbIPaxKalach B MHJJIMrpaMMax BOJHI, BbIeJIeCHHOM MOBEpXHOCTbIO opra- 
Ha B | cm? 3a yac. Bewu4unHa Tpancnupupylonmel MOBepXHOCTH oNpeseAaach 
Cle YIOULMM OOpasoM: MOBep XHOCTb KOPOOOYUKH MaKa PaccyuTHIBaaCb Kak MOBeEpX- 
HOCTb Wapa; KOP3HHKa NOLCOJIHCYHHKA TPHHUMAaJaCh 3a ILMJIMHAP, MOBeEPXHOCTb 
KOTOPOrO PaCC¥HTbHIBAaCh TO COOTBeETCTBYIONIeH POpMyJIe; MOBepXHOCTb MvoLa 
nepila HaxXolMJlacb NO d@opmyvie KoHyca. I]nomaqb NMOBepXHOCTH JIMCTbEB OMpe- 
AeNANaCh MMJWJIMMeTpOBOH OymarolH. MutTeHcvBHOCTbh TpaHCHMpalun JIMCTbeB: 
y NOMCOMHeUHHKA Ha 7-M JIMCTe, a Y MaKa H Hepia Ha 3 JIMCThAX, CUHTAA OT KOp- 
HeBOH WIeHKH. 

OnpegeleHHe TpaHCNupalwvOHHOH CnOoCOOHOCTH CeMAHOK MoOscoOJIHeYHUKAa 
MIPOHSBOLMJIOCb CJIELYIOULMM OOPa30M: CHayaa OObIMHBIM IyTeM YUUTHIBAaJAaCb 
TpaHciupalua BCeH KOP3HHKH. 3aTeM Ha NOBe€PXHOCTb, 38HMMaeMYIO CeMAHKa- 
MH, HakJlaJ[bIBaJICH KPYI H3 NOJIMSTHJIEHOBOH MIeHKH. C MOMOL{bIO MacTHINHa 
IJIeHKa 3aKpelJAaCb Ha KOP3HHKe, B pe3yJIbTaTe 4YerO BCH MOBeEPXHOCTb CeMsA- 
HOK OKa3bIBaJlaCb Hae€*KHO U3OJIMPOBAHHOH OT aTMOCHepbI. STO NO3BO/IANIO OL- 
peqesIATh TpaHcnupallulo BCeX Apyrux uacTell KOP3HHKH, Kpome cemAHOK. Mu- 
T€HCHBHOCTh TPaHCNpalMH CEMAHOK BbIMHCJIAaCb MO pa3HOCcTH. 

Kak USBeCTHO, TpaHCNupalua pacTeHuli onpelesetTca mpupoxoli u cocTos- 
HMe€M paCTeHHH, a TaK%Ke YCJIOBUAMH OKpy2Kaloulel cpelb. C WeJIbIo NOyYeHHA 
CPaBHUMBIX Pe3yJIbTATOB MPOH3BOAMICA Yy4ueT MeTeOpOJOrMyecKUX caKTOPOB. 
MbI NoJvJIb30BaIHMCb Kak JLaHHbIMH MeTeocTaHunH «Kpacnogap-Kpyraink», Tak 
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WM oKa3aTeIAMH MpHOOpoB, PaCiOJIOXReHHbIX HeEMOCpeACTBeEHHO OKOJIO TNOJ- 
B 1oCceBax) HepeKO OTMe- 


‘ONBbITHBIX pacTeHHi. B 
yaslacb Oovlee BbICOKaH 
TemilepaTypa HM BJaxK- 
‘HOCTh = BOSZyxa, eM 
Ha MmeTeoposloruyeckon 
NOWAK. 
BereTaluoHHbIi e- 
puog (HiOIb — aBrycT) 
1960 r., Kora IIpoBo- 
‘y\uulacb JaHHaA paooTa, 
oTauuacA  OOJIbUIMM 
KOJIMYECTBOM OCA]KOB, 
yTO OOYCJIOBHJIO CpaB- 


HUTeJIbHO BBICOK Y10 
BJ@KHOCTh OUBbI HU 
Bosayxa. CucTemaTu- 


-yecKHH yyeT MeTeOpo- 
JOrHyecKHX akTOPOB 
TO3BOIM OCYHLeCTB- 
AATb OMBbITbI B OJM3KHX 
MeTeOpOJIOrHYeCKUX yC- 
- JlOBMAX, UTO OGecrIedH- 

JIO BOSMOXKHOCTh CpaB- 

HeHHA MOJIYYeHHBIX pe- 
. 3YbTAaTOB. 


i. 


“~w 


ae 


200 
160 


TloculeqHem curyaae (T. e. 


Me/cm2-yac 


120 
60 
40 


10 20 


Hayvano yubemenur 
Me/cm2. 4aC 


JO dued d 9 13:17 2125 29dHeu 


Hayano ubemexnur 


15 25 


Boemsa nocne u6emenuAr 


35 Gueu 45 


Puc. |. TpancnupausA m0f0B M JIMCTbeB MOACOIHeYHHKa CopTa 


@yxcunka (/), maka (//) wu nepua (J/I). 1 —naogn, 2— 


JINCThA 


TpancnupanuaA NAOLOB UH AUCTbBEB * T]popegqeHupie uccie- 
‘jopanua (puc. 1) noKagbIBaloT, YTO MIOAbI BCeX UCCJIENOBAHHBIX HaMH BUJOB pa- 


Tpancnupauusa pasJMunbIx Yactell KOpSHHKH 


Ta6auua ft 


CTeHHH TpaHCHMpHpyloT (Ha EMMHULLY 
MOBEPXHOCTH) CHJIbHee, YM JIMCTbs 
TeX 2Ke CaMbIX pacTeHHH. OTH pas- 


Be fuses id JIMUMA COXPaHAIOTCA Ha MpOTsH2KeHHH 
= =o) e_-BC€FO HccJleLOBaHHOrO NepHoja pocta 
5 é y| Ee?) a. os MU pa3sBUTHA pacTeHuli (oT OyToHN3a- 
ge ogee Oo | Se ang ee IMM JO CospeBaHHx cemAH). O6pa- 
x of So oot Zz 
128 a. wo] gfe | & "3 ge maeT Ha ceOA BHHMAHHe CpaBHUTeWIb- 
Ee Bee|Ses| SSeS  Hocaa6aa Tpancnupauna OyTOHOB u 
pesKHii MosbeM 9HEPruH Tpancnupa- 
40 | Kopsnuxa ee eRzR | roo WIM Y AREER R. Tocne upeTeHus, B 
Kopsauxa — nepuol, POpMHPOBaHHA H COspeBaHHA 
n1JIOAbI* 13,32 | 3740 42,4 Ce€MAH, TpaHcnvpaluA pelmpoyKTHB- 
Tae (cemaH- SEM bra 5 HbIX OPpraHoB MaaeT,— CHayava Obl- 
Ku 
: , , CTpo, a 3aTen aBHUTEJIb ell- 
30 | Kopsunxa 16,21| 7413 | 100.0 P Fe a aah ae isis 
Kopsunka — WEHHO; 
. TO JbI* 10,32} 2897 39,1 T-peard- C D.v.p/a Wy A. KO Oona 
kee Oren perl 3HHKH WH Ce@eMAHOK NOX- 
Be »41| 4016 y co™wHeuuHuka. Merosom, yKa- 
40 | Kopsunka 11.88| 5433 | 400,0 OM, Y 
Kopsunxa — 3QHHDbIM BbIle, OMpeeAach TpaHc- 
HJIOLbI* 4,96| 1393 | 26,4 NMpalud pasJMYHbIX YacTeH KOP3HH- 
Tlnojpr (cemsn- KU ToLcomHeunHka (copt Iepexosnk) 
kn) 24,03} 4040 | 73,6 


* VuuThiBaacb TpaHCNHpPaluA KOP3HHKH, MJIODbI 
KOTOpPOh Hs8cTHpOBaIHCh OT aTMOCdHepbi. 


_ (cCeMAHKH). 


B Tau. 1). 

Kak BuyaHO W3 Tab. 1 HaH- 
Ooulee BbICOKOH TpaHcnupupyrouler 
cnoco6uHocTblo oO/laqaloT MVJIObI 


Kak U cCuIeqoBalo OKHAATb, C BO3PaCTOM TpaHcnupaluA BCex 
“yacTeH KOp3HHKH Mayaer. 


OjHako TpaHcnupaluA MWIOLOB CHHKaeTcA 


7 * CoupeTHe moscomHeyYHHKa — KOp3HHKa. — JWIA KpaTKOCTH M3JIOHKECHHA YCOBHO Hd3bi- 
BaeTCH HaMH ITIJIOJOM. 3a co6cTBeEHHO NIOAaMH NOACOMHEYHHKAa COXpaHAeTCA HASBAHHEe Ce€MAHOK, 
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3HAUHTeJIbHO MeWIeHHee, YEM TpaHcHMpalluA Apyrux wacTeli KOP3HHKH (JIMCTbA 
oOepTKH, MOBEpXHOCTb UBeTOOKAa HT. 1.). Y «COSPpeBalON[UX» KOP3HHOK CBbILLTe 
70% Bob HcnapseTca Mioqamu u MeHee 30% — octaJIbHOH MaccoH KOp3HHKH. 
ConocTaBJIeHHe BeJIMYHH TpaHcnupalWu KOp3HHKH MOJCOHeYHUKA (MJIOXOB 
Maka) C OBOJH€HHOCTbIO C€MAHOK (CeMAH) yKa3aHHBbIX pacTeHHH MO3BO/AeT 
yCTaHOBHTb Be€CbMa HHTepeCcHy!O KOPppeVJIAIHI0 


we/em®-vac M@XKLY STHMH oKasaTetasmu. Kak BHXHO 43 
200 puc. 2, CTeMmeHb OBOMHEHHOCTH CeMAH UM HHTeH- 
is CHBHOCTh TPaHCHUpalHH IWIOLOB HaXOLsTCA B 
BeCbMa TeCHOM MpAMOM KOppeJIATHBHOM CBASH; 

9HEPrHYHO TPaHCHMpUpyYIOUMe MOLE comepxatT 

20 CHJIbHO OBOJ.HeHHbIe cemena. IIo mepe cospesa- 
HHA MIOLOB MH CceMAH O6a NOKasaTesIA BeCbMa 

30 2 cormacoBaHHO CHWKaIOTCH. STO, C OHO CTOpo- 
Hbl, YKa3bIBaeT HATO, YTO HHTCHCHBHOCTb TpaHc- 

40 IMpallHH WIOOB ABJIAeTCH, KAK W OBOJHEH- 


HOCTb C€MAH, BO3PaCTHbIM MpH3HaKOM; Cc Apyrok 
CTOPOHHI, 3TO J.aeT OCHOBAHHe NpeAnoarath, YTO | 
OBOJ,HEHHOCTh CEMAH B KaKOM-TO Mepe ompele-| 
Puc. 2. Usmenenue HHTeEHCHBHOCTH JIA€TCA MHTCHCUBHOCTHIO TPaHCIMpaunun MJIOXOB. 
TpaucnMpauun B sapucumoctd He HcKsIOUeHa, BIIPOUeM, BO3MOXKHOCTb TOPO, 
ee eee yTO, HaOOOpOT, CTeMe€Hb OBOXHEHHOCTH CeMAH 

Se ee (in yma () OG6YCJIOBJINBaeT TY HIM MHYIO BeEJIMYHHY TpaHc- 

TMHpauluy MIOOB. 

CopToBphe pa3sfHUNHA B TPAaHCNUpPpaLUy. Onpejesenne | 
TPaHCHHpaluu KOP3HHOK UH JIMCTbEB Pa3JIMUHbIX COPTOB NOACOMHEYHNKA MOKa3a- | 
JO HaJIMUMe 3AMeTHBIX COPTOBbIX OTIMIUHH. Kak BHHO M3 pHc. 3, KOPSHHKM MOg- 
coulHedHHKa copta IlepeqoBuk Ha MpoTs- 

XKEHHH Bcero NepHola SopMHpoOBaHHA HU we/cm?.uae 

CO3peBaHHA CeMAHOK OOJlayasIM MeHee UH- 
TCHCHBHOH TpaHcnupallHeH, YM KOP3HHKU 
pacteHul copta DyKcuuKa. Mccneqopan- 
Hble COpTa, NOMHMO Jpyrux TpH3HaKos, 
pasJIMualoTCA MW MO MaCJIMYHOCTH C€MAHOK: 
TlepeqoBuk — BbICOKOMaCJIHUHBIN = —COPT,, 
@Pykcuuka — Hu3KOMacJIMGHBIM. YaeT uH- 
TeCHCHBHOCTH TpaHcnupalun y Apyrou napbi 
copTos: A-41 u 8931 — gan Te xe pe3syuJb- 
Fafbr. MB OTOM culy4yae KOp3HHKaH JIMCTbA 
pacTeHHit BbICOKOMaCcJIM4HOrO coptTa 8931 
TakiKe TpaHCHPHpoBalH ca6ee, 4eM COOT- 
BETCTBYIOWHe OpraHbl HH3KOMaCJIM4HOrO 
copta A-41. Takum o6pa30m, co3qaeTcs pye, 3. Tpancnupauua KOp3HHoK pa3- 


) 
%100 =80 60 40 20 


0 | 10 20 JO Gueu 40 


Hayano 
uGemenun 


BUewaTJICHHe, UTO Mex] Y HHTCHCHBHOCTbIO JIMYHbIX COPTOB MOMCOJIHC4UHHKa: I — 


TpaHcHupalMH KOp3HHOK 4H  JIHMCTbeEB Tepeyosux, 2—® cuuka 62 
NOLCOMHEYHUKAa U MACJIMYHOCTHIO ero CeMsA- 

HOK CyulecTByeT OOpaTHad Koppejauua. Tlosyyenuble HAMM aHHble ele CMU- 
KOM H€MHOFOWNCJICHHEI, UTOObI CJIY2KUTb JOKA3aTeIbCTBOM KaKOli-M60 TpHaHH- 
HO CBASH M@KLy HHTCHCMBHOCTbIO TpaHcnupalluH KOP3HHKM WM MaCJIMUHOCTHIO 
cemiHOK. Moker ObITb, YMepe€HHad TpaHcnupallua BbICOKOMaCJIMYHOFO CopTa 
CBA3aHa CO CTEMeHbIO EfO OKYJIbTYPCHHOCTH, T. €. CIOCOOHOCTbIO HaKamJIMBaTb 
BbICOKHM ypOxKali CCMAH H MACJIa B YCJIOBUAX 6oJlee 9KOHOMHOLO HCHO/Ib30BaHuA 
BOMbI. ITO MIpeANOMOX%KeHHE HY2XKLaeTCA B COOTBETCTBYIOUICH SKCMePpHMeHTAJIbHOH 
TIpoBepkKe. 

CyTouwnpe H3MCHEHHHA TPaHcnupanuu. TlomHoe mpeq- 
CTaBJIeHHe O CYTOUHOM XOJe TpaHCHMpaluH MO2xKHO MOJYYHTb MpOu3BOAA aBTO- 
MaTHYeCKYy!0 KpyrvlocyTouHyio 3alcb MoKa3aTejeli Tpancnupanun. K coxave- 
HHO, HCHOJIbSOBaHHbIM HAMM IpHOop He O6alas TAKHMH BO3MOXKHOCTAMH, H MBI 
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ObIIH BbIHY2KeHbI OFPaHHYATbCA OTeIbHbIMU onpesqeeHusAMH B pa3JIM4HOe 
Bpema cyToK. Kak BHHO 43 pc. 4, CYTOUHbIM xO TpaHcnupallMn KOPpSHHKH 
NOACOJHEYHUKA H KOPOOOUKN MaKa MMeeT BU OLHOBEPWIMHHOM KPMBOH, C MaK- 
CHMYMOM B TlovlyqeHHbIe yacbl. Takoli xapakTep H3MeHeHHA TPaHCIMp aun Co- 
XpaHseTca Ha BCeM MpOTHKeHHHU 

BeretamuH. TlosyueHHble HAMM Ma- —_ve/cm?-yac 

TepHavibl He JaroT MowHoro mpen- "9 
CTaBJICHHA O CYTOUHOM xoye Tpanc- 120 
Mupaluu mioqoB. Omnako H Ha gg 


OCHOBaHHH 9STHX IIpesBapHTeJIb- 2 
HbIX JLAHHBIX MOXKHO CileJlaTb BbI- oa 
BOL O TOM, TO MHTCHCHBHOCTb 60 3 
TPpaHCHMpalMH MIOOB B 3HAYH- 4p 
TeJIbHOH Mepe ompeyedAeTCA Hall- pp 5 
PALKEHHOCTHIO METEOPOJIOTHYeCKUX =e Siar 6 
dbakTopos. Tak, Hampumep, Oovlee g RTT GLE of ST aN ciaaen ae 
\ BEICOKaM TemMepaTypa BosLyxa H Pea tenes fcumncr Son ton's 75 


’ MOHHXKeHHAA CFO BJIAXKHOCTh B IO- 


_JIyeHHoe BpeMaA Bcerla BbISbIBAJIM Puc. 4. CyTounpiii xoq TpaHcnupaiun y Kopooou- 
KH MaKa (a) 4 KOp3HHKH nogcommeunuka (6). Bpema 


: ycuJienwe TpaHcnupawwn KOPSH-  jocne uperenusa B uAx: 1—5;2—9; 3—15. Bpema 
HOK MOMCOHeYHNKa KW KOpOOOYeK or Hayana upereHua B AHAX: 4—1; 5—30; 6—40 
Maka. BmectTe Cc TeM pu CpaBHeHuu 
AOCOJNOTHBIX 3HAYCHHTpPancHupalun MOLOB B AMHAMUKe HX COSpeBaHuA JIETKO 
3aMeTHTb, UTO C BO3SPaCTOM HX TpaHcnupalMoHHad CMOCOOHOCTh MayaeT, axe 
B TOM CJIyuae, eCJIH MeTeopoJIOrnuecKHe (bakTOPbI Yep#KUBAIOTCA Ha HEH3MeE- 

’ HeHHOM ypoBHe. Takum o6pa30M, H3BeCTHY!0 POvIb B MHTCHCHBHOCTH TpaHciH- 

| palluu UrpaeT cocTOAHHE H Tpancnuupup yroulero oprana, H pacTeHHA B IeJIOM. B 

| Kakoli Mepe HHTCHCMBHOCTh Tpancnupalnn OMpeAeAeTCA BHCLINHMH cbakTopaMu 
WB KaKoH Mepe BHYTPeCHHUMH, JIOJUKHbI + pelWUTb cmeluvavIbHble UCCIeETOBAHHA. 


BHBOQ DBI 


1. Kop3HHku mofcouHeyHuKa, KOpOOoUKM Maka HM TMOMbl Nepla Tpanciit- 
PUPpYIOT Oowlee HHTEHCHBHO, YM JIMCTbA TEX AKC pacteuuit. C BospacToM TpaHCcii- 
pallud YKa3aHHbIX OPaHOB 3aKOHOMePHO CHUKACTCH. 

9. PagHuHble 3/IeMeHTEI KOPSHHKH HOMCOJHeEYHHKAa TpaHclupHpyioT C pas- 
Hott MHTeHCHBHOCTHIO. HauGoupmel Tpancnupaluel oOlaaioT CeMAHKH, APyrue 
ygacTH KOp3HHKU (UBeTOJOKe, JHMCTOUKH oOepTKH) TpaHCHHpUpyYIoT 3HayUTeIbHO 
csadee. Y co3peBaloieH KOPp3SHHKH CBBILIe 70% Bofbl UcnapxeTCA CeEMAHKaMH HU 

. menee 30% BCeMM OCTAJIbHbIMH 9JIEMeHTAaMM COUBETHA. 

3. Kop3HHKu BbICOKOMACJIMUHbIX COPTOB MOCOJHeYHHKA TpaHCNMpUupyIoT 
ca6ee, YM KOPSHHKH HU3KOMACMYHEIX COpTOB. BosMoxKHO, 3TO CBASAHO C pa3- 
nMuHoli CTeMeHbIO OKYJIbTYpeHHOCTH pacTeHHH. 

4, CyTounbii xoq TpaHcrupaluu pellpokyKTHBHbIX OpraHoB olpeleJweTca 

_B OCHOBHOM HaMpAXKEHHOCThIO MCTEOPOMOPUMeCKUX (bakTopos. B mouwyleHHple 

“ yacbl, XAPAKTePH3YIOUHECA MHHMMAJIbHOH B/aYKHOCTbIO BOSAYXa H HanOoulee 

_ BEICOKOH TemMepaTypoli, TpaHcmupaluA MIOLOB WOCTHTaeT MAKCHMAIDHOTO 3Ha- 
yenus. B To Ke BpeMa MayeHve TpancnupallMu MOROB B Npollecce HX co3peBa- 

HMA (pH HEH3MeHHbIX MeTeOpOJIOrMyeCKUX YCIOBHAX) CBUeTeIbCTBYeT O TOM, 
uTO BHYTpeHHee COCTOAHHEe OpraHoB TakxKe HpaeT OMNPeMeseHHY1O pOJIb B 9TOM 
mporecce. 

5. Mexiy Tpancnupaunei m10f0B MH OBOJHEHHOCTbIO CCM‘ CylleCcTByeT 


TecHad NIpxAMad KOppeJIAuHA. 
Tlocrymuo 


3 IV 1961 
. ILMTHPOBAHHAS JIATEPATYPA ’ 
q 1H. A. Maxcumos, Ms6panupie padoTbt 10 3acyXOYCTOMYHBOCTH H 3HMOCTOHKOCTH 
‘pacrenuit, 1, Msg. AH CCCP, 1952. 2A. Kpagtc, X.KappHep, KeiG Poni al, 
Boga u ee 3Hayenue B 2xKH3HH pactenHit, MJI, 1951. 8B. Huber, Handb d. Pflanzenphy 
' siologie, 3, 1956, S. 427. 4 A.A. Tpokogpes, @u3von. pact., 8, Ne 4 (1961). : 


| 


; 
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Jloxnagn Akawemun Hayk CCCP 
1961. Tom 139, Ne 3 


IBOJIIOUHOHHAA MOP@QOJIOTH ff 


WH. M. MEXBEJIEBA 


HEKOTOPbIE JAHHbIE NO PAHHEMY PA3BHTHEIO 
CEMCMOCEHCOPHbIX JIMHHA FOJIOBbI Y HYNOBIIDAE 


([Tpedcmaeaexno axademuxom H. H. Il manveaysexom 23 III 1961) 


OcHOBHEIe CeHiCMOCEHCOPHBIe JIMHHM POJIOBbI TOMOJIOTHUHE! Y pbiG u amcuouli 
(1), mosToMy pacmipezesieHHe CeliCMOCeHCOPHbIX OpraHOB XBOCTaTHIX ampuduii 
WrpaeT CYILECTBCHHYIO POJlb B PelWeCHHH BOMpoca O MpOHCXORKAeHHU Ha3CMHbIX 
MlOSBOHOUHBIX BOOOME, H AaMUGHH B YacTHOCTH (”). B cBaA3M C STUM OCOGcCe 3Haue- 
Hue mpHoOperaeT usyyeHHe 2MOPHOHAJILHOTO PasBUTHA CeHCMOCeHCOpHOH Cu- 
CT€MbI XBOCTATHIX AaM@UCHH BBUAY TOTO, YTO Y B3POCJIbIX KHBOTHBIX HCXOMHOe 
cocTOAHMe pacipelesieHHsA CelHCMOCeHCOPHbIX OpraHOB 3aTeMHAeTCA BTOPHUHbIM 
UX Pa3MHOMKeHHeM, a HHOTLa u pexyKunen. JLo nocieqHero BPeMeHH OCHOBHbIM 
HUCTOUHHKOM 3HaHHH IMOPHOHAJIbHOFO PasBHTHA CeMCMOCEHCOPHBIX JIMHHM PoJo- 
BbI Y XBOCTATbIX amuOuH ocTaBadncb pacotn IO. IIlnatt mo Necturus maculatus 
() u JI. Croyua mo axcovotio (*). OnHako o6a STM BULA HHKaK HeJIb3H CUMTATb 
YAAUHbIMH OOBEKTAMH [WIA CpaBHEHHA C HH3INMMH NO3SBOHOUHBIMH, BCJIeCTBHe 
TOrO, YTO Y HHX, KaK BOOOle y HEOTEHHYeCKHX OPM, BTOPHuHCe pa3sMHOMKeHHe 
HM YBeJIMYeHHe UHCJIA YYBCTBYIOMMX OPraHOB HaYHHaeTCA OYEHb PaHO, OJHOBpe- 
MCHHO C paciajleHvemM CeHCMOCeEHCOPHBIX WaKO Ha OTeJbHbIeE yYaCTKH. ITor 
mpoGed HeqaBHo Obl BocTOHeH pa6otamu VM. H. UImanprays3eua (?, °), HaBulero 
KapTHHy pacipeseJieHHA CeHCMOCeHCOPHbIX JIMHHH TOJIOBbI (3a HCKJIOUeHHeEM 
CaMbIX PaHHHX CTaqHH pa3sBHTHA) y JIMYMHOK HaMOoslee MPHMHTHBHBIX XBOCTAa- 
TbHIX amduOun — Hynobius kayserlingii uv Ranodon sibiricus, oTaMuatoujuxca 
COMbIUOH NOJHOTOH WH THMMYHBIM PacnoJIO*KeHHeM STHX JIMHUH. 

B HacTosuee BPCEMA MIpeACTaBJAe€TCA BO3MOXKHOCTh JONOJIHHTb YKa3SaHHbIe 
padoTbI HEKOTOPbIMH JaHHbIMU 110 paHHeMy IMOPHOHAbHOMY Pa3sBHTHIO CeltCMO- 
ceHcopHot cuctTembl y H. kayserlingii u, oco6eHHo, y R. sibiricus. 

Y MuMHOK OCOMX Ha3BaHHbIX BUJOB XOPOIIO BbIPaxKeHbI BCe OCHOBHBIEe JIH- 
HHH CeHCMOCeHCOPHOH CHCTeMbI H TpakTHyeCKH He HaGJoaeTcA BTOPHUHOTO 
Pa3MHOXKeHUA UYBCTBYIOMIMX OpraHoB (*). SaksMaqKU BCeX CelHCMOCeHCOpHbIX 
JMHUH NepeAHel NOJOBUHbI FOMOBbI COCTABJIAIOT MEPBOHAYAJIbHO EQMHBI OOULHH 
3a4aTOK — IIpe€yuIHy!o MakOAy, PacnOJlararoulylocA EeMOcpesCTBeEHHO C3a\H 
raza. QTa npekyWinan Wwakoa mposouKaeTcA KMepeMH MeHEe TOJICTbIM, 4eM 
OHa CaMa, HO BC€ Ke YTOJIMCHHbIM 9KTOJEPMaJIbHbIM CJIOeEM, MOKPbIBaIOULHM CHa- 
Py2kKH BeCb rla3 WH BMepeu NepexoAUIHM Oe3 rpaHHbl B yTOJMLeHHe OOOHATEIb- 
HOH Wakobl. [leppok us oOujero 3ayaTka Audhepenunpyerca cympaopOnTaJb- 
HaA MJlakowa. Ona npescTaBiaeT CoOoli BbIPOCT MepeHe-AopcaJbHOrO yrsa mpej- 
ylUHOH MWwiako{bl MM pacTeT Bepey Hag ria3zom (puc. | A). Tlouru ofHoOBpemeH- 
HO C 3THM BCA BeHTPO-KayaJIbHaA YaCTb TIpeyUIHOH MWwaKObl, BKJOUaA Hi 
ICHTPaJIbHbIM YYaCTOK, OKa3bIBaeTCA OTAeeHHOM OT MepekHe-MopcasbHol ee 
4“aCTH MeHee YTOJILEHHbIM IKTOLEPMAJIbHbIM CIOeM. TakMM TyTeM M3 MpeyuIHOH 
NWAKOMbI BIC ACTCA CHHAA 3aK aKa rHOMAHAMOYJIAPHOTO KOMIWJIeKCa, BKJIIO- 
Yalowlero 3aKMaIKN MpeonepKYJAPHOH, loraJbHbIxX, MAHAMOYJIAPHOH, OpaJIbHolt 
M, BO3SMOXKHO, ryJApHOK JIMHUH (HOMeHKJaTypa no V. VM. Uimanprayseuy (’)). 
Ilepeauuh Kpai mpekymiHol mMiakoLb ABJIAeTCA 3aK/alKoli MOCTOpOUTAaJIbHON 
yacTH HNPpaopOuTabHOl JMHUN, KOTOPaA MOPCaMbHO COCAMHACTCA C BbIPOCTOM 
CyNpaopOuTabHOH MiaKOLbl HU 3aksa\Koli yurHOH wacTH BYCOUHO JIHHHH 
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(puc. | A). Cpequna yacTb BHCOUHOM JIMHUM OTCYTCTBYeT y XBOCTATHIX aMuOnit 
(*), 3a HCKsIOYeHHeM MonepeyHOl BETBU, a €e 3a HAA, 3ATbIWOUHAA, YACTb PasBu- 
BaeTCA U3 OTIEJIbHOM 3ayLIHOM MWaKkOJbl. 

OuepeqHocTh pa3fesieHHA OOWIMX 3a4aTKOB Ha MaKOAbI OTC/IbHbIX JIMHMH 
NOABep2xKeHa OO/bUIMM MHIMBUAYabHbIM BapHalluam. B Hayade mpouecca o6o- 
COOJCHUA OTICIbHbIC WIaKOAbI eule OCTAIOTCH HEKOTOPOe BPeMA COeAHHEHHbIMH 


Olu 


or ma jm Js ‘gq 


Puc. 1. [paduueckue pekoucrpykuMn CeiiMoOceHCOpHbIX HHH rosoppt R. sibiricus Ha paHnux 
cTaquax paspuTua. UepHbim noKa3aHbl CelicMOCceHCOpHble M1akOsbl; TOUKAMA — CoeAHHHTed bHbIM 
_ YTOJMeEHHEI SkTOZepMasbubI Coli H KpaeBoe yTONUeEHHe OOONATeNbHOH MaKOAb (6O1HuaA 
rycTata TOUeK COOTBETCTBYeT OOJIbINeH TOJIMIHHE CJIOS). 
A — 9MO6pvon AMO ~ 10 mm; B — ~12,5 mm; B — ~14,5 mm; J — ~15 wm; JJ — ~16 mm; 
E — ~19 mm. g —ryaspuaa munus; io — undpaop6uTaibuan JHHHA; ja — NepeqHAA “acTb 
}OrabHO AHHH; jm — CpeAHAA uaCTb WFrabHOH MHHNH; /S — BepXHAA YaCTb 1OraJbHOH JIH- 
HMM; md — MaH_nOyAapHad MHHA; Nn — HO3ApA; occ — 3aTbIIOUHaA YaCTb BHCOUHOM JIHHHH; 
or’— opatbuad AuHUA; of — yUIHaA “aCTb BUCOWHONM JIMHHM; pop — lpeonepKy/IApHas JHHHS, 
so — cyNpaop6uTanbuaa JMHuA, sf — Hapy2KHad rpanua poTOBoro BiAYHBaHHA; fm — T0- 
mepeyHad HaBHCouHad JIMHHA 


YTOJIMCHHBIM 2KTOAEPMAJIBHbIM CJIOEM H JIMWb 83aTeEM MOJIHOCTbIO OOOCOOAIOTCA 
mpyr oT Apyra. IIpumepHo ofHOBpemMeHHO TIpoNcxoLUT OGocoGbvleHHe CynpaopO6u- 
-/TaJibHOH HW YUIHOM Mako, HO, Kak NpaBHJiO, NepBad U3 HUX OTMeJIAeTCA PaHblUe 
‘(puc. | 4). CynpaopOutaibuasa miaKkoya paspactaeTca BOKpyr rvla3a HW BYOJIb 
ero mepequero Kpaa ciycKaeTCaA Ha BeEHTpaJIbHyl0 CTOpOHy, Mocwe yero ee Te- 
_ ~peHuit KOHeL CoeqMHAeTCA C NepeqHuM Kpaem KpaeBoro YTOMMEHHA OOOHATEJIb- 
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HOH miakoybl. B HeKOTOpbIxX CJIy4aAX ele AO STOO COCAMHEHHA Ha TepeHem 
Kpaio KpaeBoro YTOJMeHHA OOOHATeEMbHOH MakoAbl DupPepenupyetca camo- 
CTOATeIbHad HeOoOMbWUaA celicMoceHCcopHac Wwiakoa. BeHTpaJIbHbIM KOHeIL HH- 
(bpaopOuTabHOH Mako C CaMoro Hayasla Oe3 peskOH rpaHuUb! Mepexoyw 
B KpaeBoe YTOJIMeHHe OOOHATEIbHOH MakOAbI, MOSTOMY MaTepHaJI STOTO yTO.I- 
CHUA BXOLUT B MHpaopOuTaJIbHy10 MakOLy Mo Mepe ee paspactanus. ITpoyBu- 
rach Biepey, MOL ria30M, HNPpaopOuTalbHaA MWlakofa OOpasyeT HeOoMbMON 
BLICTYN (3aksagnka flexura lacrymalis) mMexjy rla3om MH HOCOM M 3aTeM Mposoul- 
»KaeT pacTu Brepex mOX Hosspio (puc. | B). HockoubKy nepeqHu KoHeL cympa- 
OpOUTaJIbHOH JIMHHM, CIYCTHBIINCh Nepey OOOHATEJIBHOH AMKOHM HA BEHTPaJIbHYI0 
CTOPOHY, MOBOpauHBaeT H HAYHHAeT PaCTH KayflaJIbHO, TO B pesysbTAaTe Nepes- 
Hue KOHIbI CyipaopOuTaJIbHOH HM MH@paopOuTaIbHOK JIMHHH, pacnayaroulMxcsi © 
K 9TOMY MOMEHTY Ha OTIbHbIC HEOObIINE MAaKOAbI, COCMMHAIOTCA NOM HOS per 
B eqHHy10 JHHuIO (puc. | J). O_HaKO 3TO CoeANHEHHE CYMIeECTBYeT OUCH HELOVI- 
ro, H M@exKLy Cympa- u HHppaopOnTabHOH JIMHHAMH BTOPHYHO BOSHHKAeT pa3- 
pps. []pHunvot 3TOTO paspbIBa ABJACTCH, 1O-BHJHMOMY, OOpaTHoe NepememeHHe 
OOOHATEJIBHOFO MellIKa BMeCTe C HO3ApeH OT POTOBOrO BUAYHBAHHA K MepeqHeMy 
KOHILY MOPAbI, KOTOpoe HaOMIOLaeTCA Y XBOCTATHIX am*PuOuK Moce OOpasoBaHHA 
XOaHaJIbHOrO Kanawa (°). STo WBWxKeHHe OOOHATEbHOFO MEllIKa BMeCTe C HO3apel 
Biepel, OUeCBHAHO, ABJIAeTCH Tak?Ke IIPMUHHOM. H3MeHeHHA KOH*Hrypallun 
cylipaopOuTa/IbHoH JIMHMM, KOTOpasd Ha Oovlee paHHUX CTAMAX Pa3BHTHA OTBECHO 
cllycKaslacb Ha BEHTpaJIbHyto cTopouy (puc. 1 5, B), a Tenepb B CBoeli BEHTpavIb- 
HOH YacTH OOpasyeT KpyToH u3rHO, HanpaBJeHHE Buepex (puc. | J, EF). Taxon 
PHCYHOK MpOxO*KTeHHA CYMpaOpOuTa/IbHOH JIMHHH COXpaHAeTCA VM B aJibHeH- 
iem. Pa3pbIB MexK],Y BePXHe-KaylaJIbHbIM KOHI[OM CyYNpaopOuTaJbHOH JIMHUM 
MW BepXHHM KOHILOM HH*paopOuTalbHoH HHH (puc. | S—/). coxpansaetca 
TOJIbKO JO HavaJla pacNagqeHHA 3aKMaOK OOeHX JIMHWH Ha OTJCJIbHBbIC M1AaKOHI, 
Kora 3a cueT COJIMKCHHA KOHEUHBIX IIaKOX STHX JIMHUM BOCCTAHaBJIMBaeTCA 
HeMPepbIBHOCTh Mepexoa OHO B Apyryn (pue. | JI, E). B HexoToppix cryyanx 
Jlopco-KayaJibHbIH KOHeL CYNpaopOuTabHOH JIMHHM C HavaJioM pactayeHHua ee 
Ha OTJC€JIbHBIe MakOAbI yiBanBaetcs (puc. | J, &), Ho Takoe ymBoeHHe HE ABJA- 
eTCA IpaBHJIOM. 

H3 o6ujero 3a4aTKa THOMaHAMOYJAPHOrO KOMIMJIeKCa CeHCMOCeHCOPHBEIX JIH- 
HHH MepBOli BbIeIAeTCH CFO BeCHTPaJIbHad YaCTb, MPeACTAaBJAIOMLaA 3aKMalKy 
MaHAHOyJIApHOH HHHU (puc. | SB), Sta 3aKMayqka OcTaeTCA CBA3AHHOH C OOULUM 
3a4aTKOM KaK CBOMM KaYyJlO-ZOpCaJIbHbIM, TaK OOJIbUIeEH UAaCTbIO, MU NepeHHm 
KoHiamMH (pac. | B). O6oco6seHHOH MaHTHOYAApHOH Ww1akObl He BO3HMKAaeT, 
TaK KaK OHA Cpa3y %e NO OTAeJIeHHH OT OOMero 3a4aTKAa HAYNHAeT PacnalaTLcan 
Ha Oovlee MevIKHe Tuakoyp (puc. 1 J), 4 Wp STOM BLIABJACTCA JLBOMCTBEHHOCTh 
STOH JIMHHM, COCTOAMeH U3 JBYX TapaJdwJebHbIX psagoB. Ilepequaa maKoya 
BepXHero pAa MAHAMOYJIAP HOH JIMHUM JOBOJIBHO JOJITO COXPaHAeT CBA3b C Mepesi- 
He-BCHTPaJIbHbIM YIVJIOM OOWero 3a4aTKa HM paspacTaeTca Bepes BMecTe C HUM. 
OOpasyioulaica B PpesyJIbTaTe paspacTaHHA MepeHe-BeHTPaJIbHOrO yruia OOMero 
3a4aTKa OpaJIbHaA JIMHHA OCTaeTCA COCAHHEHHOH C NepeHHM KOHIIOM MaHHOy- 
4ipHOH JIMHHH JO OKOHUATEJbHOFO pacnayeHuA OOeUX JIMHUM Ha OTJCJIbHbIe 
ceHCMOceHCopHble opraub (puc. 1 /—E£). OHOBpemeHHO ¢ pa3pacTaHuem Mepeyl- 
HerO KOHIla MaHJMOYJAPHOH JIMHHH MpOHCXOAMT u ee NepesBUxKeHHe Beper 
B Ie€JIOM, NOSTOMY Me2K Ay ee 3aHHM KOHILOM HW Be€HTPaJIbHbIM KOHILOM Iipeonep- 
KYJIAPHOH JIMHMM, BOSHUKAIOUIeH H3 3aHero Kpan OOulero 3auaTKa, OOpasyeTca 
pasppis (puc. | JJ). OfHako STOT paspbIB CyMeCTBYeT HEMO/ITO, UH HEMpePLIBHOCTh 
mepexoja IpeonepKyJAPHOW JIMHHH B MAaHAHOyJIApHy!o ObICTpO BoccTaHaBJIN- 
Baetca (puc. | £), no-BuMMOMy 3a CueT paspacTaHHA Ha3sal KayaJIbHOrO KOHMAa 
CaMOH MaHJMOYJAPHOH JIMHUH. SakuaykKa MpeonepKyAAPHOM JIMHUM MOXKET BHI- 
EIATbCA U3 OOMeErO 3a4aTKa Kak B Be OTAEbHOM MaKkop (puc. | J), Tak u 
B BHJle COBMECTHOH 3aKJaqKM C BEPXHeH YaCTbIO WOrabHOH HHH (puc. | J). 
CpeqHAA YaCTb 1OraIbHOM JIMHUM B TepBYyIO OYepeb OOoCOGMAeTCA OT 3aK aK 
NpeonepKyJApHOH JMHHH, a C 3akalKaMu MepeqHel YaCTH IOraJIbHOM JIMHHU u 
OpaJIbHOH JIMHHH OHA HEKOTOPOe BPeMA COCTABJAeT EMHHOE We0e, IpHueM Opasb- 
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Had JIMHHA ABJIAe€TCH HENOCpeCTBEHHbIM ee MposowoKeHuem (puc. | JI). Bepx- 
HMM KOHeIL MepesHeH uacTH lorabHOH WHHUU y R. sibiricus noqxo_quT nouTH 
BIJIOTHY!0 K KayO-BeHTPaJIbHOMY rly HHpaopOuTalbHok uHMU (puc. | J), 
ay H. kayserlingii B HeKoTOpbIx culyyanx OOM 3a4aTOK THOMAHAHOYApHOro 
KOMIWJI€KCa OCTA€TCAH HEKOTOPOe BPeMA COCXHHEHHBIM C HHPpaopOuTaJbHon Ma- 
KOJOH HMCHHO B MECTe €e KayO-BEHTPaJIbHOro H3rHOa. BepxuAa YaCTb loraJbHOu 
aunuu y R. sibiricus B Hayase cBoero OOpa3s0BaHHA HMEET IIpaBHVJIbHOe JIMHeHHOe 
pacnojoxeune (puc. | J), kak u y H. kayserlingii, Ho, B oTaMu4ue OT NoceqHero 
Bula, ObICTpO YTpayuBaeT ero IPH pachaeHHH JIMHHN Ha OTJEJIbHbIC MaKOJbI. 

[y1sapHad JIMHUA BOSHHKAeT Nocae OTAeeCHHA OT OOMeErO 3auaTKa HM MpoOsBH- 
KeHUA Bepe MAHAMOYJIAPHOH JIMHHM U3 BEHTPaJIbHOrO KOHIAa peonepKyJAp- 
HOH JIMHHH, OT KOTOPOrO KaK ObI OTHOUKOBBIBACTCA PA, OTCJIbHBIX MaKOL, 
pacmpocTpaHsIOMUXxcaA Ha BEHTPaJIbHY1O CTOPOHY UH HeECKOJIbKO Brieper (puc. | £). 
OyHako MHOTa B CaMOM HayaJle paciayeHua OOmero 3a4aTKa THOMaHAHOYyJAp- 
HOO KOMMJIe€Kca Ha OTJeJIbHbIe JIMHHH HECKOJIbKO Kay/laJibHee 3aHe-BeHTpaJb- 
HOTO ae 3TOTO 3a4uaTKa uddepenupyetTcH CaMOCTOATeIbHaA Wviakoya 
(puc. 1 A, B, /), Raroujas, n0-BuMMOMY, B 3TOM CJly¥ae Hayao ryApHOH Jn- 
AMM. 
" ToneperHasi BeTBb HaJIBHCOUHOH YaCTH BHCOUHOK JIMHUMK pasBuBaercsi H3 OT- 
ebHOH HeOOJIbUIOH M1aKkob, pacnovlararomenca Ha ypOBHe BepxHeH uacTH 
CulyXOBOrO Iy3bipbKa. GaTbVIOUHad YaCTb BHCOUHOK JIMHHH mudpepenmupyerca 
u3 3ayUIHOH nuiakop. Y R. sibiricus nepequue miaKkofbl 3aTbWIOUHOH 4acTH 
BUCOUHOH JIMHHM UHOTa MpOsBUuraioTcA Beped HU BeEHTPaJIbHO U NOLXOAAT 
JOBOJIbHO O6IM3KO K MpeonepKyJApHOoH WHHUU (puc. | E). 

Takum o6pa3om, IIpH CBOe€M BOSHHKHOBCHHH CeEHCMOCEHCOPHBIe JIMHHH TOJIOBbI 
y Hynobiidae otauuyatotca ene Oo/IblIeH NpaBHJIbHOCTbIO HW THMHYHOCTHIO paciio- 
JIOX*KeCHUA, YEM Y OOJIbIUMX JIMYMHOK H B3POCJIbIX KHBOTHEIX. YBeIMYeHHe 4UCIA 
‘C€HCMOCEHCOPHbIX OPraHOB 3a CueT YABOCHHA JIMHHH OTMe4aeTCA TOJIbKO B Tlepey- 
‘Hel MOJIOBMHE MaHHOYAApPHOU JIMHHH UH, B BUe UCKJOUCHHA, Ha KayjaJIbHOM 
‘KOHUe CynpaopOuTabHoH auHMN. BepxHaa uacTb loraibHoH HHuH R. sibiri- 
CUS JIMIIb BMOCJeICTBHH YTPayHBaeT MPaBHJIbHOCTb PaCMOJIO%KeHHA CeHCMO- 
Ce€HCOPHbIX OpraHoB, a B Hayavle CBOerO Pa3BUTHA OHA NOKASbIBaeT THIMYHOE JH- 
HeliHoe mpoxomwKeHue. SaklaqkH CyupaopOuTaibHoK uM UNppaopOuTasbHoH 
JMHUKM OOocoG6MeHbI pyr OT Apyra, WH BOSHUKalomlee MO3%xKe COeMMHEHHE Me*KLY 
HUMU ABJIACTCA BTOPHYHBIM. OOpa3z0BaHne u3rHOa B MepeqHel YacTH Cyupaopou- 
TaJIbHOM JIMHHM BbISbIBAeTCA CMeII[CHHeEM OOOHATEIBHOFO MelIKa, BMeCTe C HO3I- 
peli, Bhepeq Hu O4eHb ACHO JOKYMeHTUPyeT STO NepesBuxKeHHe. XOTA OpaJbHaw 
WM MaHHOyJApHan JIMHUM paspacTarioTca, OyLy4H COEMMHEHHBIMH CBOMMH TMepe- 
HMMM KOHWaMU, OHH BOSHUKAIOT He€38aBHCHMO pyr OT Apyra: NepBaa us Tepez- 
H€-BEHTPaJIbHOrO Yria OOMero 3a4aTKa C }OraJIbHBIMV JIMHHAMH, a BTOPaA — U3 
‘BEHTPaJIbHOTO KOHILa MpeonepKyJIApHOH  JIMHHH. 
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PHSHOJIOTHA 


Axanemux AH YCCP E. B. BABCKHHM u JI. C. YJIbAHHHCKHU 


O BJIAAHHH CHMNATHYUECKOPG HEPBA HA YCBOEHHE 
MMOKAP]IOM DKEJIYROUKOB CEPAWA PA3HbIX PHTMOB 
IJIEKTPHYUECKON CTHMY JIA 


B cBa3H c OOMbUIMM HHTepecOM AVIA (U3SHOOPOB MpOOeMbl SKCTpakapAH- 
aJIbHOH HHHepBalwu cepa Bonpoc O AeHcTBHH CHMIaTH4YeCKHX HepBOB Ha | 
pa3uble NpOABIeHHA CepeuHOH esTeJIbHOCTH yxKe OUeHb aBHO MpHByIeKaeT BHH- | 
MaHHe MHOrHXx HccvieqoBaTesehH. [lepBble OTHOCAmIMecA K 3TOMY BOIpOcy OCHOB- 
Hble (akTb! Oblid OTKpbiTbl M. w HM. Lonamu B 1867r. (*) uM. 11. [laBaopim B 
1883 r. (2), O6Hap yXHBINIMMH MOIO*KUTeIbHOe XPOHOTPOMHOe M MHOTpOMHOe evicT- | 
Bue CHMMaTHY¥ecKHX HepBOB Ha cepdne. B noceqHHe rOfbl Obl aH eTaIbHbI aHa- 
JIH3 BJIMMHHA 9ITAX HepBOB Ha COKpamreHHe MHOKapya KeMYLOUKOB cepAa. Pas- | 
[parkeHHe cepJeuHbIX BeTBelt CHMMaTHYeCKHX HepBOB YCHJIMBaeT COKpayeHyaA | 
MHOKapjla (°), MOBbaeT BHYTpHxKesTYHOUKOBOe aBJIeHHe, YKOpayMBaeT CHCTO- | 
Jy %eJyLOUKOB, yBeJIMUMBaeT CKOpOCTbh HapacTaHHA BHYTpHxKeJyOUKOBOrO 
aBsleHix (4,°), yKOpauHBaeT JWIHTebHOCTb MZ0MeTpHy¥eckOroO cOKpamleHHa, 
YMeHbIaeT BpeMA paccwaGeHHA WeYOUKOB HM MOBbIINaeT padoTy, MpOusBoH- 
MYIO MHOKapOM IIpH Kak OH cucTovie (°). CKopOcTbh MpOBeeHuA Kak B Npejcep- 
MM, Tak M B aTPHOBEHTpHKYJIApHOM y3ule MH B MyckyJlaType xeJlyOUKOB Npu 
pa3ipaxkKeHHH CHMMaTHYecKHX HepBOB BO3pacTaeT, petbpakTepHbIH MepHol yKo- 
paunBaetca (7,8). YKa3bIBaloT, YTO CHMMaTHYecKHe HepBbI, OOYCJIOBIMBAaA OOvIee 
ObIcTpOe paciipOcTpaHeHHe UMIMYJIbCOB B cepAle, CMOcO6cTBYIOT CHHXPOHH3 anu 
COKpaneHHi OTJe/IbHbIX MbIVJeUHbIX BOJIOKOH 2KeJYOUKOB cepa (°). 

B jaHHok padoTe MbI HcclelOBaM BIMAHHe CHMMaTH4YeCKHX HepBOB Ha ycBoe- | 
HMe paSHbIX PHTMOB SJIeEKTPpHYecKOH CTHMY JAW, H, CleqOBaTeIbHO, Ha a6usb- 
HOCTbh MHOKapjla. OTOT BOMpoOc HMeeT CAMOCTOATeIbHOe tbUSHOMOrMyecKOe 3Haue- | 
HHe H, KpOMe TOPO, BaxKeH B CBA3H C NIpHMeHeHHeM MeTOAUKH 3JIeEKTpHeCKOH CTH- | 
MYJIAWHH B KIHHHKe. 

MeTOAMK a, OMBITH! OblIH MOCTaBJIeHbl Ha B3pOcJIbIX cOGakax BecOM 
8— 1 2kr. [IpuMensauica Mop@HHHO-ypeTaHOBbIi HapKo3s (MOpdHH B Lose 2—3 Mr/Er, 
ypeTaH B jose 0,9—1,2 r/xr). [py4uad KileTKa BCKPbIBalacb, MpOH3BOANNIOCb 
MCKYCCTBeHHOe JbixaHve. B npaBblii HIM JeBbIM *%KeryloueK cepa BBOAMINM 
MHOKapMaIbHble OMMOMAPHble MpOBOJOUHbIe BIEKTPOAbI. QeKTpHyecKaA CTH- 
MV JIAWHA 2KeJYLOUKOB MpOW3BOTNIacb OT SJIEKTPOHHOrO CTHMYJIATOpa B PHTMe 
100—380 8 1 Mun. Hanpsxenne crumy10B 3—6 B. J|nHTembHOcTh KaxKJoro OT- 
e@JibHOrO cTHMys1a 2—4 mcek. B TeyeHue Bcero ONbITa perHcTpHpOBaOCcb WaBule- | 
HHe B JieBOM WIM TpaBOM 2xeJTYOUKe C MOMOLLbIO 9JIEKTPOMaHOMeTpa C MpOBOI04U- 
HbIMH TpeoOpasoBateamMu. JL 3anvch aBsIeHHA B IpaBOM xKeJTyYIOUKe BBO]H- 
JIM B Hero KaTeTep Yepe3 ApeMHY10 BeHY; B JIeBbIt 2KeyAOUeK KaTeTep BBOAMIH 
yYepe3 COHHYIO apTepuio Hu aopTy. JA MpeAOTBpallleHHA CBepTbIBAaHHA KPOBU 
NpPOH3BOANIAaCh HHDeKINA TelapHHa. 

OHOBpeMeHHO C 3aIIHCbIO aBJIeHHA IIeKTPOKapHOrpadom c ycHJIHTeveM | 
NOCTOAHHOPO TOKAa perHcTpHpOBaIH aIeEKTpOKapAHOrpaMMy BO BTOPOM cTaHJapT- 
HOM OTBeJIeHHH. 

B TeyeHve KaxkK Oro OMbITa MO HeCKOMbKO pas MpOH3BOAMTOCh paskpaxKeHve 
ansae Vieussenii mocpexcTBOM HHyKMMOHHOrO anmapata. 
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PesyabTaTh 3kKcCMepuHMeHTOB. Kak U3BecTHO M3 JHTepaTy- 
pbl, PUTM 3/IeKTpH4ecKOH CTHMYVJIAHH 2KeYLOUKOB pexke CIOHTAHHOM YaCTOTH! 
CepeuHBIX COKpallleHHi He ycBauBaeTcs cepleM (°). OTHM OObACHAeTCA TOT 
dakT, uTO Mp pasipaxKeHHM CHMMaTMYeCKOrO HepBa HapyllaeTcA ycBOeHHe 
PHTMA 3JleKTpH4ecKOH CTHMYJIAWHH BTOM culy4ae, Kora YacTOTa ee He HaMHOrO 
IIpeBbliliaeT CHOHTAHHY!0: MOL BIMAHHeM paspaxkeHNA CHMMATHYeCKHX HepBOB 
CNOHTAHHBIi pHTM MOET CTATb alle PHTMA JJIeKTPHYeCKON CTHMYJIAWAM WM TOrAa 
3TOT MOCMeLHUH NepecTaeT yCBaHBaTbCA Key HOuKamu cepAua. BeneacTBHe STOO 
HIDKHHH Mpees BO3MOKHOFO YCBOeHHA PHTMA MO] BIMAHHeM pas/lparxKeHHA CHM- 
MaTHyecKoro HepBa CABHraeTcA B CTOPOHYy Oovlee BbICOKMX YaCTOT. 
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Puc. 1. BiHaHHe pa3qpaxKeHHaA CepeunOl B2TBH JeBoro CHMMaTHueCKOrO He)Ba 

Wa yCBOcHHe pHTMa SeKTPH4eCKOM CTHMYJIAUM 2KeslyqouKos cepa. PHTM CTH- 

mMyiagun 360 B | Mau. Bepxuad KpWBad — 9/leKTpOKapMorpaMMa, HHAHAA — 

3alliCb JaBsJIeHHA B JIeBOM 2Ke/lyqouKe. TOuKaMH OTMeueHbI MOMeHTbI HaHeceHHs 

cTuMyios. A — 70, 5 — so Bpema, B — lo OKOHYaHHH pa3sfpamKeHHA CHMMaTH- 
yecKoro HepBa 


[pu pa3qpaxkeHHH cepyeuHbIX BeTBeli CHMMaTHYeCKHX HepBOB IIPOHCXOMT 
CBUr TaKKe M BepXHero Mpesesma BOSMO*KHOFO YCBOeHHA PHTMA. ITO MpOABJIAeT- 
Cad B TOM, 4YTO HMeBIadcA JO pasqpaxeHisa CHMMaTHYeCKOrO HepBa TpaHcpopMa- 
WHA PHTMa COKpallleHHit CMeHAeTCH pH ero pasipaxeHuN abTepHaneh. Ecau 
*%Ke NO pasipaxkeHHsA HepBa HaGmMOMamach albTepHall4sA COKpallleHHi, TO OHA NO] 
BJIMAHMeM CHMMNaTHYeCKUX MMIYbCOB Ucyesaa HIM yMeHbilanach. B psaze 
ONbITOB NO BAMAHHeM pa3flpaxeHHsA cepedHbIX BeTBeH CHMMAaTHYeCKHX Hep- 
BOB Hcuesasia WIM yYMeHpmlalacb TakxKe HW 3/JIeKTpH4ecKkadA aJIbTepHaHA, T. e. 
yepeOBaHHe pa3sHbIX MO aMIIIHTye H POpMe 3eKTPpOKapAMOrpauyeckux KOM- 
MyleKCOB, STK ABJICHHA Mbl OObACHAeM CyIeLyIOULHM O6pasom (°,"°). Tpacdpopma- 
LUA pHTMa COKpallleHHi ABJIAeTCA pe3yJIbTaTOM HecMOcOOHOCTH MHOKapsa *Kesly- 
JOUKOB BOCIIPOH3BOXHTb CJIMUIKOM BbICOKy!O JIA Hero YacTOTY CTHMYJIAWHH 
B CBA3H C TeM, ITO JaGHMbHOCTb MbINeUHbIX BOJIOKOH Cepia HW2Ke PHTMa IIpH- 
XOJAMLHX K MHOKapay cTumy.10B. AsbTepHalHio Ke COKpallleHHH Mbl C4uHTaeM 
IIpOABJIeHHeM HelOMHOrO ycBOeHHA PHTMAa CTHMYJIAWMH. ITO O3HayaeT, UYTO IPH 
ompedeseHHOH YacTOTe CTHMYJIAWHH HacTyMaeT TakOe COcCTOAHHe, IIpH KOTOpOM 
YaCTb MbIIeYHbIX BOJIOKOH KeTYIOUKOB YCBaHBaeT PHTMCTHMYJAWHH, a IpyraA 
yacTb 9THX BOJIOKOH He ycBaHBaeT MH TpaHcpopMupyeT ero. 

OnucaHHble acdbeKTb pasipaxkeHHA CHMMaTHYeCKHX HepBOB OOYCJIOBeHbI 
TeM, UTO 3TH HepBbI, yKOpauMBad pedpakTepHylo (basy, MOBbIWaIOT JaOHbHOCTb 
MYCKYJATYPbI 2KeyOUKOB, 4TO H MpOABJIAeTCH B MOBbIIeHHH CiOCOOHOCTH 
K YCBOeHHIO 4aCTOrO pHTMA CTUMYIAMHH. OLHOBpeMeHHO C MOBBIINeHHeM JaOHJIb- 
HOCTH MbI HaG0daH yBesH4eHHe CHIbI COKpalleHHH *KeJIYHOUKOB, T. e. MOJ10- 
*KHTebHOe HHOTPONHOe JelicTBHe pasAparkeHua cuMmaTHyeckoro HepBa. Tlouy- 
YeHHble pe3yJIbTaTbI HOCTpupyeT pic. |. 
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Hawi 2aHHble O BJIMAHHM CHMMaTHYeCKOrO HepBa Ha SpeKTb! YacTbIX PHT- 
MOB 9JIeKTpHuecKOH CTHMYJIAWHH cepa MOATBepxKAaIOT MaBHO ONHcCaHHOe Ha- 
6loqeHHe PotGeprepa u Iepda (*"). OHH cormacytoTcA Takxe HC HelaBHHM 
ykasaHvem (1°), uTO aIbTepHallMA COKpallleHHH 2eJYAOUKOB, BbISBaHHaA XMMH- 
yeCKHM pa3jipaxKuTesleM — BBeJeHHeM MeTOKCaMHHa, YMeHbuaeTcA Mp pas3- 
ApaxkeHHH CHMMaTHYecKOrO HepBa. 

IIpuBexeHHble B JaHHO padoTe :akTb! NOKAa3bIBZIOT, YTO BOSOyxXTeHHe CHM- 
laTHuecKHX HepBOB H3MeHseT WMalla30H YCBaHBaemoro cepAWeM PHTMa JJIeKTpH- 
yecKOlH CTHMYJIANHH. Pa3jparxkeHHe STHX HepBOB C/BHTaeT HM)KHIOIN H BepXHIoI0 
rpaHHbl YTOTO WualasoHa B CTOPOHY Oosee BbICOKHX 4aCTOT. 


VnctutyT HOpMasibHOoH Hu MaToOsorMyecKoH PusHoJOrHH Tloctynuio 
AkajleMHH Me@J{MIMHCKHX HayK CCCP 19 IV 1961 
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PHSHOJIOVH A 


O. Tf. KAPAH]EEBA 


K AHAJIH3Y MEXAHH3MA NEPBAYHOH OCMOPErYJIMPYIOWIEM 
. PEAKUMN 


(ITpedcmaereno axademuxom B. H. Yepxueoecxum 12 I 1961) 


H3yyeHve MeXaHH3MOB BOfHO-cOleBOro roOMeOcTa3sa BefeTCA B OCHOB- 
HOM B TpexX HallpaBJIeHHAX: HelOcpeJcTBeHHOe HW3y4eHHe (pyHKIHOHUpo- 


| BaHHA Towek; HccJeqTOBaHuve ycJIOBHH, BHI3bIBAIOULHX H3MeHeHHA AHMypesa, u 


yudacTHA B STHX poweccax BbIcMIHX OTeJIOB IleHTp avIbHOH HepBHOu CHCTeMBI; 


_ OllpeylesieHHe OOBEMOB paclipeeeHHA TeX HIM HHEIX BelllecTB B NepHo ycta- 


HOBMBINerOcA PaBHOBecHA MExKAY %KHKOCTAMM WH TKaHAMH Tea. Eute B 1904 r. 
XamOyprep (’) Ha60at, YTO NOce BHYTPHBeHHOrO BBeJeHHA JOWALAM GOJIb- 
IHX 03 THMepTOHHYeCKHX PaCTBOPOB HOpPMAaJIbHbI ypOBeHb OCMOTHYeCKOrO 
WaBeHHA KpOBM ycTaHaBMBaeTcA MeHee yeM 3a 10 MHH. OfHakO B JasbHeli- 


“1eM CaMble HayaJibHble cTaquu OcMOperyuMpyiomel peak OKasasiNcb BHe NOMA 


3peHHA UcceqOBaTeeH, B MOCeMHHX padoTax ONpeeeHHA MpOHsBOLMIMCb 
He paHee 4em Yepe3 30 MHH. NocJie BBeJeHHA B KpOBb TOrO HJM MHOrO BelilecTBa. 

Hamu u3yyanlch MexaHH3Mbl NepBHYHOrO NepepactipeseseHUA BOLL H covlek 
MexKLY KpOBbIO H TKaHeBBIMH XKHAKOCTAMH BbICIIHX 2KHBOTHBIX HelOcpeCTBeHHO 
nocjie BHYTpHBeHHOrO BBeeHHA THMepTOHMYeckoro pactBopa NaCl. OnbitTbi cra- 
BHJIHCb Ha HaPpKOTH3HPOBaHHbIX KOWKax. OcoOeHHoe BHUMaHHe ObIJIO yeJIeHO 
yuacTHIO B 3THX MpolleccaxX MeXaHH3Ma TloueK, CHHOKAPOTHAHON pedeKcoreH- 
HOH 30HbI (KOTOpan, TO JaHHBIM pajya apropos (1,8), Hapsay C TKaHeBBIMH pe- 
mentopaMu (°) lipHHuMaeT yyacTue B OCYINeCTBJICHHH OCMOperyJMpyroulero 
pecbsiekca), a TaKxke pelleNTOPHBIX 30H HM MOMKOPKOBbIX WeHTPOB OcMOperyJIALHH, 
pacnOjOxeHHBIX B runotamamyce (4,°,1°). C sto wesbio Obl NOcTaBJIeHbI cre- 
WMaJIbHble CepHH YKCMEPHMeCHTOB Ha XKHBOTHBIX C yJaJICHHBIMH TOdKaMH, Tle- 
PeBA3AHHBIMM COHHEIMH apTepHAMH, Tlepepe3aHHbIMH CHHYCHbIMH HepBaMH UW 


Ha )KHBOTHBIX, elepeOpHpOBaHHbIX Ha ypOBHe YeTBepOXOJIMHA. 


Pa6oTa mpoBosusacb NOX HeMocpecTBeHHBIM pyKoBoycTBoM A. M. Yrouieza, 
KOTOPOMYy S IIPHHOLIy rayOoKy1o OuaroxapHoctp. 
MeToaAuKa. Kokam nox ypeTaHOBbIM HapKO30M BBOJMICA B OelpeH- 


‘Hy10 BeHy 20% pactBop NaCl Ham aKBHIMOpupoBaHHEi pactBop 20% NaCl 


(c Ro6aBneHuem 9,3 r/m KCl 4 5,3 r/n CaCl). B KpoBu, koTopas Opamacb 3 COH- 
HO aptepuu (no 0,3—0,5 Ma), OMpedemimucbh OCMOTHYeCKand KOHUeHTpaHa, 
cOJjepxKaHHe TeMaTOKPHTa H KOJIHYECTBO SPUTOMUTOB. ONBITHI CTaBHJIHCh CuIeLy1o- 
IMM OO6pa3om. 

J. B aByx cepuax ONbITOB (Ha KOHTPOJIbHBIX 2KHBOTHBIX H Ha XHBOTHBIX C Ile- 
PeBASAHHbIMA COHHBIMH apTepHAMH) yKa3aHHble THMepTOHMYecKHe pacTBOpbl 
BBOMMIUCh OHOKpaTHO mo 10 ma Ha 2,5 kr Beca 2%KHBOTHOrO c pa3HOH 
ckopoctnio. IIpo6st KpoBH OTOMpanHch JO HHDeKWMH (KOHTpOmbHast mpo6a), 
a 3aTeM Mocule HHBeKUMH Yepes 30 cek.; 1; 3; 5 MHH. HT. 9. B TeyeHHe 1—3 4ac. 
(19 »KHBOTHEIX). 

II. B uerbipex cepHax OMbITOB (Ha KOHTPOJbHBIX XKUBOTHBIX, Ha 2KHBOTHBIX 


¢ IBYCTOpOHHel Nepepe3KOH CHHYCHbIX HepBOB, c yaJIeHHbIMH NOUKaMH HU ‘Jlere- 
peOpHpOBaHHEIxX Ha ypOBHe YeTBepOXOJIMUA) MHOroKpaTHO, Yepes Kable 
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5 MUH., BBOLMIOCh 10 2 MA SKBUAMOpHpOBaHHOrO pacTBopa Ha 2,5 Kr Beca. 
Kaka HHbeKIA WiHacb 15 ceK. []po6b! KpoBH OTONpaNch JO Hauasa BBelle- 
HUA (KOHTPOub) H Meped KAKO HHbekyHel. Kak paBHO, B OJHOM H3 HHTep- 
BaJIOB MexKY MHbeKIMAMH OTOMNpasca pA upo6. B TeyeHve MepBbIx 30 cek. 
yepe3 KankJlble 3 ceK., a 3aTeM OOIee peAKO. OcMOTHYeCKaA KOHWeHTpalluA KpOBU 
OnpeseAacb C MOMOUIbIO TepMUcTOpa (*). PasBeeHHe KpOBH PacC4HTbIBasOCb 
10 TeMaTOKPHTy HM KOHTpOJIHpoBa- 

Tao6auna 4 JOCb 10 KOJIHYeCTBY SPTHPOLMHTOB. 

Pe3yMbTaTH. Cpeluaa 


HHe MKHBOTHHDIX H HX CnNOCcOOHOCTb eI 
Pie bie BeJIHYHHa OCMOTHYeCKOH KOHIeHT- 


K BbIPAaBHHBAHHIO OCMOTH4eCKOH KOHILCHTPpalluu 


KPOBM Moce OLHOKpaTHoro BBexennaA 10 Mu paluHH KPOBH >KHBOTHBIX JO Hada- 
pactBopa Ha 2,5 Kr Beca TeJla Jia BBeleHHA TrunepTOHHYeckoro 
: pactBopa 330-+5 uM. 

: a. HOEK: EDGES B ombirax c OHOKpaTHbIM 
3 | Sepes 3 MHH. = BBeleHHeM 10 MI rulepTOHH4ecKO- 

EC XKHBOTHbIX mocwe BBeT., D 
eiesby g | _% oT Hex. rO pacTBOpa Yy 2KHBOTHBIX cpa3y 
| . - mocwe BBeeHHA HaOsOWaOcb pe3- 
= |BboKun-| morn6-| Y BE- | y no- B 
| et : WwWux WwHux ee rHOUIHX Koe yBeJIHVeHHe OCMOTHYeCKOH 
KOHIeHTpauHH KpOBH lO 250— 
350%. IIpu sTOM B OHHX cuJy- 
eas Oech : 10 yaAx NOceqHAA ObIcTpO, B Teye- 

jf. } eee 

Pa pA SN he a 2 | 124 | 270 ye 2—3 MMH., CHM Kamach JO 

OF 5) 1 2 135 284 125—135 % 6 
Bacenn Opes | os 0, Mocme Yero HaGw0- 
poBaHHblit Wajlocb JjaJIbHeulee MeJJIeHHOe 
20% NaCl 190) 09 4 125 | 405 — BpIpaBHHBaHHe. B Apyrux cayyaax 


ObICTpOro CHH7KEHHA OCMOTHYeECKOH 
KOHUeHTpalHi KpOBM He HaOsiOalocb, HW %XMBOTHDIe Yepes3 5—10 MUHH. 
nornOaiH. UeM MeJvieHHee BBOJWJICH pacTBOp, TeM ycllewiHee Mpouc- 
xoqusa peryaanuaA. UucTb pactBop NaCl oxka3biBasicd OOnee TOKCHUHbIM 
MQ CpaBHeHHIO C 9KBH- 
JIHOpupoBaHHbiM. [lepe- y» 
BA3Ka OOeCHX COHHBIX 
apTepHi He BJIMAJIa Ha 150 
mipomwece peryaauwuu. B 
TaOu. | 1puBeweHbi JaH- 
Hbl€ O BbIKHBaHHH 2%KH- 
BOTHBIX B YCJIOBHAX 9K- 
cnepHMeHTa H cpefHHe 
BeJIMUHHbI OCMOTHYeCKOU 
KOHLeHTpalun KpoBy ue- 790 
pe3 3 MHH. nocuie HHbeK- 


a5 10) 15 25 35 45MUH. 
HH. TakuM o00pa30mM 0 genet : 

a P ! D t3cex Boems nocne bbeGenus —> 

yoke 9TH MepBbie OpHeH- 

THPOBOUHBIC OLIbITbI T0- Puc. 1. UsMenenua ocCMOTHYeCKOM KOHIeHTpaluH KpoOBH pH 


Ka3aJIv, TO H3MeHeHHs  TPeX BBexeHHAX 20% sKBHAMOpHpoBaHHoro pactsopa NaCl 

4 (mo 2 Ma Ha2,5 kr BecaTena 3a 15 ceK. uepe3 Kable 
OCMOTHYCCKOH = KOHILCHT- 5 muH.). /—3 — noceqoBaTebHble BBeeHHA 
palwuHvH KPOBH JOCTHTaloT 


SHAUHTeJbHOM AaMIJIMTY Ib, H YTO peryAALHAMPOMCXOAUT 4pesBblyaiHo ObIcTpO. 

Ha puc. | npwBeqenbt KpHBbIe H3Me€HEHHA OCMOTHYeCCKOM KOHIMeHTpallNu 
KPOBH MocyIe TpeX MOCeLOBaTeJIbHbIX BBECHHH IKBUJIMOPHpOBaHHOrO pacTBopa 
B OJHOM H3 KOHTPOVJIbHBIX ONbITOB (10 2 Ma Ha 2,5 Kr Beca Tela 3a 15 ce. 4epe3 
Kaxkple 5 MHH.). Kak BHIHO 3 9THX KPHBbIX K KOHILy KAKO MHDEKIMM OHA 
pesKO Bo3spacTala, a 3aTeM o4eHb OBICTpo (3a 30 ceK.) MOHMKAIACh JO HEKOTOPOH 
mpakTHyecKH CTaOWJIbHOH BeIH4HHE. B pesyapTare Kaxyoro BBe,eHHA 
OCMOTHYeCKaH KOHICHTPallHA TOBbILMAIaCh MpHMepHO Ha OHY HU Ty Ke BeJIN- 
qHHYy. 

B sTux ombirax 3a ofHy MHBeKILMIO (2 Mat 20% NaCl wa 2,5 xr Beca Tesla) MBI 
BBOJMM B OCMOTHYCCKHX EMHHIaXx 5,5 MMOwI/kKr. OObeMbI pactipeqesieHHaA HATPHA 
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ea mH lk a2: 


CpemHee yBeuueHve OCMOTHYeCKOH KOHWeHTpaluu KpoBu (% OT HCxXOHOrO 
yYpOBHA) B pesybTaTe OfHOH HHbDeKYHH 2 Ma 20% 9kBusuOpupoBanHoro 
pacrpopa NaCl wa 2,5 xr 3a 15 cek., BBOJHMOTO Yepes KaxybIe 5 MHHYT* 


Kont- |Mepesasxa| HlepepasKa VYuanenne | Jlenepe6- 
powb | COHH. apr. 2 CHHYCH. mouek pala 
HepB. 
Cpeguee qa 4 BBezeHui [3,5 (13) — 3,0 (9) 35) (O) Ose LON: 
Cpeguee qua 10 BBegenui|3,2( 8)| 3,4 (6) = = 3,0'( 3) 


* B cKoOKax yKa3aHO 4HCO OMbITOB. 


WM Xylopa y KOUI€K MOUTH COBMaaoT, COCTaBJIAA, COOTBETCTBEHHO, 51,8 4 49,5% 
(°,°). HetpyaHo paccuntatb, 4TO eCIM yKka3aHHaA OCMOTHYECKaAd Harpy3ka pac- 
“jipefeIMTCA PaBHOMepHO 110 9STOMY OObEMY,TO OCMOTHYeCKaA KOHICHTPallna Kpo- 
Bx (330 mM) fomKHa BospacTu 3a OLHY HHbEKIHIO Ha 3,3% . Kak BHAHO H3 JaH- 
HbIX Tau. 2, MOJTYYeCHHbIe B Pa3HbIX CEPHAX OMbITOB Pe3yJIbTAaTbI OM3KH K STON 
BeIM4HHeE. DTOT pacueT NO3BOJIAeCT, KAK HAM KaxKeTCA, MPCMONORKUTb, YTO BO 


5 %b 
350 Aeuyepebpayus 

in % Koumpone Nepepe3xa % ydanenue 

= 250 n. Sinus 250 

g to 

S 200 20 200 20 

= ¥ 

= 

$ 150 3s 

= Ss 
= . 
S 100 2 


pt n 4 I 

3 ycex 153 15 30cex 45mun.3icex. 15\3 15 3O0cex 45mun3jcex. 153 15 30cek 4,3MuK 3\cex Be 15 30cex. 4,5MuH 
0) |gnema focne (3 pena flocne fo spon nocne 1o\Bpens| flocne 

66e0. 66e0 BBedenuA G6ed bbed = BBedenus 6ed 6bed  B6edenun Béed 66ed = 6bedenun 


Nozapupm Bbpemenu Jlozapupom 6pemexu Nozapupm Gpemexu Nozapugm bpemexu 


Puc. 2. U3meHeHua OCMOTHYeCKOH KOHUWEHTpPallHH (JIMHUA) MW pasBeseHHe KpoBH (3a- 

WITpHXOBAHHbIe CTOOUKH) nocse 4-ro BBexeHUA 20% SKBHAHOpupoBaHnHoro pacTBo- 

pa NaCl (no 2 Ma Ha 2,5 xr 3a 15 Cek. yepe3 Kable O MHH.). Uepnbie crosOuKku 

—ocmoTHuecKa KOHIUeHTpallHaA KpOBH B Mepecuete Ha | JI ee HCXOHOFO O6beMa 

(v. e. HaGmoMaeMad OCMOTHUeCKaA Dheaccakee YMHOXKeHHaA Ha pasBeeHHe 
KpOBH 


BC€X BapWaHTAaX HALIMX OMNbITOB MpOHCXOAMJI Mpolecc ObIcTporo nepepacpesee- 
HHA BBOJMMOM HAMM OCMOTHYeCKOH Harpy3KH MexKyY KPOBbIO HW TKaHAMH Tea. 

Ha puc. 2 mpuBeyeHbl cpeqHHe JaHHbIe 10 H3Me€HEHHIO OCMOTHYECKOH KOH- 
IeHTPpaluH KPOBH MH ee pa3sBeeHHIO MOCyIe YeTBepTOrO BBeeHHA IKBUIMOPH- 
POBaHHOFO pacTBopa B Pa3HbIX YCJIOBHAX 9KCiepHMeHTa. Bo Bcex CepHAX OMbI- 
TOB BBEJeHHe THMepTOHHYeCKOrO pacTBOPAa IIPHBOAMJIO K BPCMCHHOMY TIOBbILLUe- 
HHIO OCMOTHYCCKOM KOHICHTPpalHH KPpOBH, KOTOpPoe 3JIMMHHHPOBaJlOCh B Teye- 
Hue | muu. IIpu 9TOM HaGOJaMOCh 3HAYHTeIbHOe pasOaBJIeHHe KpOBH (BUMO, 
3a cueT MOCTyMa1ollel M3 KJIETOK BOJbI HIM THNOTOHHYECKOM 2KHAKOCTH B OTBET 
Ha OCMOTHYeCKYIO Harpy3ky); BMecTe C TeM, KaK 006 3TOM CBHJeTeJIbCTByeT CHH- 
XKeHHE OCMOTHYECKOM KOHICHTPalMH KPOBH, NepecuHTaHHOH Ha eMHULy ee 
MepBOHAaYabHOrO OOBEMA, MPOHCXOAHO BbIBeELeHHe 3HAYHTebHOH YaCTH COWIH 
3a lpesembl KpoBeHocHoro pycuia. B KOHTPOJIbHbIX OMbITAX BeJIMYHHA OCMOTH- 
yeCKOM KOHI[CHTPallMH KPOBH B HaHBbICIeH TOUKe COCTaBJIAWa B Cpe HeM 
150+3% of ucxogquoro yposus. IIpu stom KpoBb pa3Boyuvacb B 1,6 + 0,07 
pa3. Hamppicuiaa ocMoTHyecKad KOHWeHTpalnua, mepecunTaHHad Ha | J MepBo- 
HayaJIbHOrO O6beMa KpoBH, CocTaBsama 239 + 2%. B jabHeimiem BMecTe CO 
CHH)KCHHEM OCMOTHYECKOM KOHICHTPalWH KPOBH TeMAaTOKPHT MeVICHHO BoCcCcTa- 
“HaBJIMBaJICA H OCMOTH¥eCKaA KOHICHTPallusA KPOBH, MepeCyHTaHHaA Ha NepBo- 


7av 


tert = 


o 


HauaJIbHbIli OObEM KPOBH, yMeHbIMaiacb Jo 166-+ 2%. ToT @akT, 4ToO yfanenue 
MOUeK He H3MeCHAJIO 3TOM KapTHHbl, CBUeTeIbCTByeT 06 OTCYTCTBHH CylLeCTBeH- 
HOPO BJIMAHHA CO CTOPOHbI MOYeK Ha U3yyaemble mporecchl. J[BycTOpOHHAA Mepe- 
pe3Ka CHHYCHbIX H€PBOB Tak?Ke H€ BHOCHJIa CYIJCCTBEHHBIX H3MCHEHHH H, CJle- 
JOBaTeJIbHO, pe*JIeKCbl C CHHOKAPOTHAHOM 3OHbI TakKxKe HE MMeJIM peliatorlero 
3HaueHHA. 

OHaKO B OMbITaX C JelepeOpHpoBaHHBIMH X%KMBOTHbIMH BO3PaCTaHHe OCMOTH- - 
geCKOH KOHICHTpallHH KpOBM MOCTHrasioO B HavBBbICIUeH ToUKe BeMUMHEI 181 + 
+ 10% oT HCxXO{HOFO ypoBHA; pH 9TOM KpOBb pa3OaBuasacb B 2,1 + 0,12 pasa, 
a KOJIMYeCTBO OCMOTHYECKHX CHHHL B | JI MepBOHaaJIbHOrO OObEMA KPOBH BO3- 
pactaio fo 371 +26% u cHuxKaocb 3a 4,5 MMH. THUIb BO 213 + 12%. Crego- 
BaTeJIbHO, y MelepeOPHpOBaHHbIX XKHBOTHBIX HapyilaJIcA MpOwWecc BbIBeeHHA 
cole 3a MpeeIbI KPOBCHOCHOFO pycula, a pas6aBJIEHHe KPOBM ObIIO 3HaHTeJIb- 
HO OOJIbUIMM, 4M Y KOHTPOJIbHBIX XKMBOTHBIX. OTH *aKTbl TOBOPAT O TOM, 4TO 
MIpollecc BbIPABHHBAHHA OCMOTHYeECKOH KOHICHTpallWH KPOBHM B LeJIOM MpoTe- 
KaeT IPH y4acTHH BbICHIMX OTJEJIOB Wl. H. C. 

Takum o6pa30M, IIpH BBeJeHHH B KPOBb PMMepTOHHYeCKOLO PacTBOpa NPOHCxo- 
AUT UpesBLIYaHHO OLICTpoe BbIPABHHBaHHe ee OCMOTHYCCKOLO aBJICHHA, KOTOPOE, 
10-BHHMOMY, JOCTHraeTCA OCMOTHYeCKHM MepepacnpeyeeHHeM BOJbI MH CoeH 
M@XK LY TKAHAMH WH 2KHAKOCTAMH Tela. ITOT mpowecc mpoTeKaeT Oe3 CyuecTBeEHHOFO 
BMEINATeJIbCTBa MOUeK H paCCMaTpHBaeTCA HAMM KaK NepBHYHAaA OCMOperyuupy- 
rollad peakilua. 

[leppuyHad ocmoperyJIMpylolulad peakWHa CkKJalbIBaeTCA H3 JBYX KOMIO- 
HeEHTOB: NOCTYNJICHHA B KPOBb BOJbI WIM THMOTOHHYCCKOH 2HAKOCTH 3 TKaHeH 
H BbIBEJCHHA COJICH 3a Mpeseybl KpoBeHocHoro pycuia. Y WewepeOpupoBaHHblx 
XKHBOTHDIX HaOIOMaeTCA 3aMeAVJICHHOe BbIBeAeHHe COJIeEH MH OouIbuIee pasBezeHHe. 
MoxHO TIpexMOJIOKUTL, YTO TaKOH NyTb ypaBHHBaHHA ABJIAeTCA MeHee COBep- 
WICHHBIM, BbISbIBaA IlvIeTOpy HW erusApatanuio TKaHeH. Hapyuienwe nepBHuHok 
OCMOperyJIHPYlOuleH peakWHH y TelepeOpHpOBaHHbIX KHBOTHBIX NOSBOJIAeT Ipey- 
NOJIOKUTh VYACTHE B €€ OCYINECTBJICHHH BICHIMX OTJeIOB WeHTpaJIbHOM HeEpBHOK 
CHCTeMbI — II0-BHJMMOMY, TOJKOPKOBbIX ICHTPOB OCMOPeryJIAWHH, Pacmosox*KeH- 
HBIX B runoTaamyce. ToT dbakT, 4TO HanOoubee pasBeqeHHe KpoBH HaOuoa- 
eTCH HMCHHO Ip HanOoubuIeH ee OCMOTHYeCKOM KOHWeHTpaunu (y Teuepe6pu- 
POBAHHbIX 2KHBOTHBIX), CBHJeTeJIbCTByeT O TOM, YTO NOCTYMJIeHHe B KPOBb BOJBI 
TIPOHCXOUT NaccHBHO. B To xe BpeMA 3aMeMJICHHOe BLIBEeHHe CoseH U3 COCyTH- 
cTOH CHCTeMbI Tocwe elepeOpaluH MO3BOAeT MpeANONOKUTb, YTO 9TOT 
KOMMOHEHT Me€pBHYHOH OCMoOperyviupylomleH peakUHH SABJIACTCA AKTHBHBIM 
peryHpyeMbIM Tpoljeccom. 

TakuM oOpa30M, B YyCJIOBHAX, KOIa HCKOUeH cbakTop anneTuta, ped- 
JIEKTOPHO peryJIMPyIOWMH NOCTyMvIeHHe B OpraHH3M BObI WH CoseH, a padoTa 
TOueK, PpePEKTOPHO OCYUICCTBJIAIOMIHX HX BbIBeJeHHe, elle HE MOKeT aTb pe- 
3YJIbTaTOB, NOALepxanne B OPraHH3Me BOAHO-cOeBOrO romeocTasa JOcTHraeTcA 
f1pH NOMOLWLM NepBuYHOK OCMOperyMpylonuleh peaKUHH, COCTOAMLeH B OCMOTHYeC- 
KOM TlepepacmpelevleHHH BBEJCHHBIX COJIeH H BOJbI MeKLY TKAHAMH HW 2KUIKOCTA- 
MM Tela. OTOT powecc B WeJIOM HOCHT AaKTHBHbIM XapaKTep H, MO-BHAMMOMy, 
mpoTekaeT pH yyYacTHH MOAKOPKOBHIX WeEHTPOB OCMOperyJIAWHH, Pacno/lOxKeH- 
HbIX B PHNOTaIaMHyeCcKOH OOacTH. 


HuctutyT HopMaibuo HM MaTosorMuecKoi cbu3sMouorHH Tlocrynuso 
AkajleMHH MeqHUMHCKUX HayK CCCP 23 IX 1960 
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Jloxnaaygn AkayeMHM HAYyR CccCcP 
1961. Tom 139, M3 


PH3HOJIOTHA 


Uneu-Koppecnonjent AH CCCP IT. H. CNEPAHCKHA u 10. M. MPATYCEBHUY 


QJIEK TPOIHUE A JIOPPAPHYECK HA AHAJIN3 BO3SHEMCTBHA 
XOJIONOBOFO AFEHTA HA PEBEHKA 


Vccmenopanve KlaccH4uecKHM MeETOJOM CeKpeTOPHBIX pepIeKCOB YTOMJICHHO- 
ro yYeOHBIMH 3aHATHAMM MO3ra peOeHKa BbIABHJIO CTOHKHe TOPMOSHBIe asbl 
B OOJIbUIMX MOJyWapHAX TOJOBHOTO MOSra. YkasanHHoe HapymieHne OamaHca 
OCHOBHBIX HEPpBHBIX MPOleccoB B CTOPpOHY TOPMOxKeHHA ObLIO ONMCAHO B 1955 r. 
(4). B nocmeqnee BpemMa HCCAeOBaHHe KOPKOBOH JMHaMHKH MPH YMCTBCHHOM 
YTOMJICHHH JOMOHEHO HAMM OJHOBPeMeHHBIM W3YYCHHEM KOPKOBO-IOAKOPKO- 
BbIX OTHOMCHH. J|1a 3TOFO CeKpeTOPHO-BHraTeAbHaA MeTOAMKAa H. M. Kpac- 
HOropcKoro Oblyia MOAMPUUMpoBaHa IlyTeM jOOaBJIEHHA K HEH perucTpaluu JbI- 
XATeIbHOFO, COCYAMCTOFO WM KOMKHO-FaJIbBaHHYeCKOO KOMMOHEHTOB HHULCBOrO 
pecbnekca. Takoe KOMMJIeKCHOe H3y4eHHe BbIABHJIO TIpH YMCTBCHHOM yTOMJIe- 
HUM He TOJbKO TOPMO3HbIe (pasbl Ha YPOBHE OOVIbINUX novlyurapHi, HO HW TOp- 
MOXKeHHe Ha YPOBHE MOAKOPKOBbIX OOpasoBaHHli Mosra. IIpu 9TOM KOXKHO-FaJb- 
BaHHYeCKHIi KOMMOHEHT YC/IOBHOrO MHULeBOrO pedleKCa ObICTPO M MOJIHOCTHIO 
yramaca, a COCyAMCTHIe WH AbIXaTebHbIC KOMMOHECHTHI CTAHOBHJIHCb OUeCHb 
ca60 BbIpaxkeHHbIMH (°). 

[lpumeusa BosjelicrBue XOvIofoBoro areHTa Ha pellenTOPbl KOAH mula, HAM 
ylal0Cb CHATb YTOMJICHHe, MOBLICHB TOHYC MOAKOPKOBbIX o6pa30BaHHi HM KOpbl 
romopnoro mosra. [lpi STOM BOCCTaHOBMJIMCb M 3HAYHTEJIbHO YCHJINJIHCb BCC 
KOMHOHEHTH MMIeBO peakwun (KOxKHO-raJIbBaHHuecKHH, CocyUCTHIH, bIxa- 
TCJIbHbIM), A KOPKOBAA JMHAMHKa HOPMAJIM30BaaCb (ae 

Ilembio HacTosmmei paOoTbl ObIIO ONpeeHTb U3MeHeHHe YPOBHA CHHAIITH- 
yeCKHX Hepesay B TOJIOBHOM Mosry peOeHKa TIpH pedIeKTOPpHOM BO3AeHCTBUU 
XONOMOBOTO areHTa Ha PeleNTOPH! KORKH JMla HW YUIHBIX paKOBHH. IIpumensu- 
CA MeTOM peaKTHBHBIX NOTeCHIMaOB FOJIOBHOrO Mosra, MOAMPUUMPOBAaHHBI 10 
Jlopenmy u JloccetTy. STOT MeTOA MOSBOMAET OOBEKTHBHO OlpeseJIMTb SHEPreru- 
yeCKylO XaApaKTePHCTHKY PeaKTHBHBIX NOTCHIMAaOB AIA K@KJOH YacTOTh! pa3- 
UpaKUTeIA HU OTPa3HTb KORXPPUIWeHT yCBOCHHs MO3TOM BCX YaCTOT CBETOBBIX 
pasipaxennit (*). 

Tleru 12—15 met o6ceqopanncb Jo u Mocwe BO3ICHCTBHA XOJIOAOBOrO areHTa 
Ha pellenTopbl KOM JIMA M YUIHbIX PaKOBHH. PeakTHBHble NOTeHIMaJIbI MOsTa 
3anuchIBauCb mocue 5—6 uac. yMCTBEHHBIX 3aHATHM B WIKOJIe, a 3aTeM yepe3 
10 MMH. nlocne AelicTBHA XoNOXOBOrO areHTa (Bowa TemMnepaTypou +10°, mpo- 
jloumKuTebHoctbio | mun.). Bcero o6cuegqoBano 45 jleTeii, 3 KOTOPbIX 35 jleTeli 
B WkKOvle-HHTepHate (ombITH JI. A. AveKceeBoli) 1 10 weTeit B OTOMAPHHTOJIOrH- 
uecKoli KIMHUKe, y KOTOpbIX S7IeKTposHUeanorpapuyeckHt aHasHs (OMBITEI 
1O. M. Ilpatycepuya) coueTasica Cc OnpefevIeHHeM B KPOBH ajlpeHa JIHHOMOMOOHBIX 
pemects (AIIB), ux Aerugpoopm (J[AIIB), ameTuixomMHa, Myibca apTepH- 
ajbHoro jlapuienua (onsite JI. MW. Warasa). Coxepaxanne ajlpeHaJIMHONOLOOHBIX 
BeIeCTB B KPOBH OllpeeJIAJIOCb MO M€TOJHKe Illoy 8 MogupuKanun A. M. YTeB- 
cxoro u M. [. Bytom (4). OrHocnTesbHoe CofepxKaHHe HCOKHCJICHHOTO alpeHa- 
JIHHa OleHUBasOCcb 10 KoMppulneHTy CnelMpHIHOCTH (KCn). IIpu KCn<1 cpo- 
OoHEI alpeHasHH B KpOBH OTCyTCTByeT, IIpH 2>KCr>1 B KpoBH CosepxUTCH 
H apeHaJIMH HM XPOMOreHBI, IIpH KCn>>2 B KpoBH COAepRKUTCA TOKO cBOOOLHBIM 
ampeHamuH (°). 
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Kak yxKe yKa3biBaJlocb (*), BOSLeHCTBMe XONOZOBOrO areHTa CHUMANO yTOM- 
leHue, Co3laBaslo y evel omlyujeHue OoApocTH M CBE%KeCTH, NOBbIMIAIO TOHYC 
HOAKOPKOBLIX OOpa30BaHHt, a 3aTeM HM KOpbI OOJbIIMX MOMyUIapHH, OcHoBHasn 
TCHICHILU JMHAMHKH PeAKTHBHBIX JIOTEHIMAIOB IIT mocwie BOSACHCTBUA XOMONO- 
Boro areHTa 3aKJIOUaaCb B HEKOTOPOM NOHWKEHHM KospPpuuMeHTa CHHXPOHH- 
garun (K,) W Ooee 3HadMTeIbHOM CHMKEHHM UX SHEPIHU B PasJIMYHbIX YaCTAX 
cnekTpa (DA,), B IPOTHBOMOsOx%KHOCTL TOMY, KOTOpoe OMHCaHO IPH YMCTBCHHOM 
yTomuenuu (°), Kora 06a napaMeTpa peaKTHBHBIX NOTCHI[MaOB UMeJIM TCHCH- 
IWMIO K yBeIMYeHHIO. OLHAKO Y OT/EJIbHBIX eTel HAGMOAATACh NPOTHBONOMOK- 
Had TCHICHILMA: 06a NapaMeTpa peaKTHBHbIX MOTeHUMaJIOB MO3Ta (K, w 2As) 
nocyie BO3LeHCTBUA XOJIOMOBOrO areHTa YBeJIMYMBAJINCh. 


Awizanue 


HIP 


Chem 18 2u 
$A UU 


Puc. 1. PeakTuBHble noTeHuHanbt Onera JI., 13 mer, 23 XIJ 1960 r. a — no peticiBUuA 
xouJloqoBoro areHTa, 6 — uepe3 10 MHH. Moce JeHcTBHA XOJIOMOBOTO areHTa 


PaccMOTpHM KOHKPeTHBIi Clyuali BO3CHCTBUA XOJOMOBOTO areHTa Ha peaKTHB- 
HbIe MOTeHUMasbI Mosra y Ovrera JI., 13 met. Ha snextposnuedanorpamme 
(puc. | a) BuHa 3amNcb peakTMBHbIX NOTeHIMaOB YacToTor 13 ry Jo JelicTBUA 
XOJIOMOBOPO areHTa B NATH 3aTbIIOUHbIX OTBETCHHAX. BaMAHMe XOJIOMOBOrO areH- 
Ta YXyMIUHJO Mpomecc yCBOeHHA CBETOBbIX MeJIbKaHHH, T. €. Mpolecc CHHXPOHH- 
3a yMeHbiunics (puc. | 6). HarmaqHo 9TO BUAHO M3 aHasmusa peaKTHBHbIX 
NOTeHIMAJIOB, IpekcTaBeHHoro rpacduyecku (puc. 2): K, Waa uacToTs 13 ry 
yMeHbmusicaA co 100% go 69%, cooTBeTcTBeHHO 9Heprua LA, ynasa c 3200 fo 
1900 pe. Kuuuuuecku peaxuusa peOeHKa Ha XOJIOJOBbIM areHT HOCHa mapa- 
CHMNaTHYeCKMH XapakTep: uacToTa yJbca NOHUsHacb c 82 jo 74 yapoB 
B MHHYTy, apTepHambHoe aBsenue c 105/68 no 98/80. AnpenamMHonoxo6HbIe 
BeILeCTBa B KPOBH COOTBeTCTBEHHO NoKa3sauH cenqyromulue cyBuru: AIIB c 10,6 
qo 5,3 ur-%, JIATIB — ue Optio, cymMapupili anpenasmn (CA) c 10,6 n0 5,3 ur-% 
760 


<Cn c 0,65 go 0,73. CoorpeTcTBeHHO YBeJIMUMJICA aALeTHIXOJIHH KPOBH — 


-1,03 go 1,l3ur. Ha puc. 3 u 4 npenctapnenti SOT u rpaduku c pesysbTaTamu: 


1HaJIM3a PCAKTHBHBbIX MOTeH- 
[HaJIOB MOSra Jipyroro culy- 
ian BO3eCHCTBHA XOJIOJO- 
coro. «oarenTa (Cuaza III., 
[5 met). §CHHxponn3a- 
IM P€AKTHBHBIX NOTeHIMa- 
10B, KaK BHAHO Ha DOI, 
i3MCHHaCb OYCHb He3HauH- 
‘eJIbDHOBCTOPOHY yXyAWIeHHA 
puc. 4). Kaunuueckan peak- 
IMA Ha XOJIOJOBOH areHT y 
TOTO +peOeHKAa HeCKOJIbKO 
TVIMYAIACh OT TIpeAbILyueH: 
Ty Ibe 3amenuca c 84 20 80 
yapoOB B MUHYTy, HO apTe- 
JHasIbHOe WaBJIeHHe Tp 3TOM 
ToBLICHJIocb. «=6co -105/60 zo 
(25/75. AmpeHasHHono,06- 
{ble BEUIECTBa MOKa3aJIH CO- 
ITBETCTBEHHO Ce IOULHe 
smpuru: AIIB c 7,9 qo 5,5 


% 

100 6 
50 
80 
70 
60 
50 
40 


Puc. 2. TpaduKku uccaemopannd Onera JI. 23 XII 1960 r. 
a — KospHuNeHT CHHXpOHH3auHH (K,). peakTHBHbIXx 


NOTeHUHaOB, 6 — oOulad JHEPrHA CHHXPOHH3HPOBaHHbIxX 
KomeOaHHit (2A,) WIA KayKMOH UACTOTHI pas_paxHTeA. 


7 — no xonofoBoit mpoépi; // — nocsie xouO,OBOK Mpoost 


w-%, JIATIB c 0,5 n0 3,3 pr-%, CAc8,4 no 8,8 pr-%, KCnc 1,2 go 1,4. 
JOOTBETCTBEHHO YBeJIMYMJICA ALCTHJIXOJIMH KPOBH C 0,82 go 1,0 pr-%. 


EM Lei of) ef 
4 bIZQAHUE 


KIP 
oy 
say bl nanan ythystannte dame eeert yn rainy mention rll shy lary MAN ancy 
J0n6 | 
or* 1ceK 


Vi Cbem win ic mn il l {11H UTENTTTUTTTTTTUTNTTNTTOTETY 


Awzanue 
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Puc. 3. Peaxtusunle notenunaint Crappi Il., 15 mer, 17 Il 1961 r. O6o3HayeHHSA Te 


*Ke, uTO Ha pHe, | 
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ConocTaBuleHHe H3MeHeHHH 2JIEKTPOIHMepamorpapwyecKHx MapaMeTposB OHOo- 
JIOTHYCCKH AKTHBHBIX BeWLeCTB B KPOBH HM KJIMHHYeCKHX CABHTOB CBUJeTeJIbCTBY- 
eT 0 TOM, YTO B pesyubTaTe AeHCTBUA XOMOLOBOFO areHTa NPOMCXOAMT MOBbINIeHHE 
TOHYCa TMOKOPKOBBIX oOpa30BaHHl (BOCXOAAMeH AKTHBUpyIouleH CHCTeMbI pe- 
THKYJISApHO (OpMalMH MOSroBOroO CTBOIa) H KOpbI Oo/bUIMX NoyuapHi. [loBsl- 
INeHHe apeHasIMHONOOOHBIX BELMLECTB B KPOBH, OOHapysKHBaemoe Cpa3y B OTBET| 
Ha JlefictBue XOMO,oBoro areHta, yBemyeHue KCn, cBugeTenpeTByeT o pedeK-f 
‘TOPHOM BbIOpoce afpeHaJIMHa HaMO“eYHHKOM TPH XOJIOMOBbIX BOSeCHCTBUAX. 
B cBoro o4epeb, 3TO H€ MOXKET HE OKA3ATb BTOPHYHOPO BJIMAHUA HA MOLKOPKOBbIe 
oOpa30BaHHA HU KOpy roJioBHOro 
mMosra. Bce 3To BejleT K YBeJIH- 
yeHHIO WudpysHou adpepexta-f 
IMM (KOJIMYeCTBO IyYHKTOB BO3- 
OyxKeHHA) Kopbl mMo3ra. IToc- 
JieqHee, BHIMMO, yxyyuaeT 
yCJIOBHA TIpolecca CHHX pOHH3a- 
IH PeaKTHBHbIX MOTCHIMaJIOB 
M, CJI@QOBaTeJIbHO, MOBbINAaeT 
ypOBeHb CHHAIITHYeCKHX TMepe- 
Jad KOPbl H MOXKOPKOBbIX 06-| 
pasopanuit Mosra. Ha puc. 3 6 
BHJHO MOABJIeEHHe opHeHTupo- 
BOUHOrO KOXKHO-FraJibBaHHyec- 
Koro peduieKca Mocvie eHcTBHA 
XOJIOMOBOrO areHTa, C AMIVJIH- 
Tyo 7 MMM JlaTeHTHBIM  T1e- 
puonom 1,5 cex. Jlo pelicrsua 
XOWIOa STOT petbieKcC Ha IIPpePIBHCTHI CBeT COBCeM OTCYTCTBOBas (puc. 3 4). 
TloaB.1eHve KO*KHOPaIbBaHHYeCKOLO pedleKca MOATBepxKMaeT NMOBbILEHHeE TOHYCa 
peTHKyApHO CopMalluM MOSTOBOrO CTBOWA. 

Y OTJeJIbHBIX JeTeli NPOTHBONOMOKHAA 3aBHCHMOCTb: B OTBET Ha JelicTBHe 
XOJIOMOBOrO areHTa YBeJIMYMBaIMCb O6a MapaMeTpa peaKTHBHBIX MOTCHUMAaJOB 
mosra (K; w XA;) HW NOHMKAICA TAKOM MOKa3aTeJlb apeHawMHa B KPOBH, Kak! 
KCn ripu yBesIHYeHHH COsepxKAaHHA ALCTHIXOMHHA KpOBH. Ham TpydHO JaTb ucuep- 
nibiBaroijee OOBACHeHMe 9TOrTO dakTa. Mbl AyMaeM, YTO ONpeeJeHHy!O POJIb 
B 3TOM MOKeT HrpaTb HOBbINICHHe TOHYCa KayaIbHOH uwacTH peTHKYApHOH 
(bopMallHu CTBOUA NON, BMAHHEM XOJOfZOBOrO areHTa. Takoe mpesmoo*KeHHe| 
MOrJIO 6bl OOLACHUTh MPM4YHHY YJIYYWIeHHA Mpowecca CHHXPOHH3aHN peaKkTUB-| 
-HbIX MOTCHUMAJIOB, KAK MbI OO 3TOM MHCamH pauHee (’*). 


ay RE IKE Wi? Al cs) 
37 0 15 19 2 2 ssey 3 7 i WB 19 23 28 dbey 


Puc. 4. Vpadbuxu uccnegopanua Cnaspt Lf. 17 II 
1961 r. O6o3HayeHua Te Ke, uTO Ha pHc. 2 


Akajlemuyeckas rpynma I. H. CnepaucKoro Tloctrynuvio 
AkajJleMHH MeQHIUHHCKHX Hayk CCCP 27 III 1961 
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Jloxnxnagnu Axagemuu nayr CCCP 
1961. Tom 139, Ne 3 
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PH3SHOJIOT HA 


A. W. CUACTHBIM 


QO HEPBHbIX MEXAHH3MAX CJIOKHOFO NOBEAEHH i 
YEJIOBEKOOBPA3HbIX OBE3bAH (WIMMMAHSE) 


(I pedcmaeaeno axademuxom B. H. Yeprueoecxum 13) JUNE TIO 2) 


Hactosimee uccmeqoBaHHe MOCBALeHO H3y4eHHIO MIPMHWHINa u30upaTeJIbHOu 
ecuctemuoctu (1,”). B padote qaeTca aHaJin3 CIOMKHOH JeATeJIbHOCTH OO€3bAH, 
qipotekarome B (bopMe u30upaTesIbHOTO aKTHBHOrO BbIGopa H CHrHaIM3alHn. 
Visyyenne mpunuuna cucremnoctu, Hayatoe HM. II. TlapoBpim (°), ABJIMeTCH aK- 
TYaJIbHbIM HM B HACTOAMIee BPeMA, TAK KaK CHCTEMHOCTb, HM B YaCTHOCTH u30upa- 
TeJIbHaA CHCTEMHOCTb, ABJIACTCH OJHOM U3 BaKHbIX “3AKOHOMEPHOCTeH B pa6ote 
KOPbI FOJIOBHOFO MO3Ta 2KHBOTHBIX, HM OCOOCHHO UeJIOBeKa B CBASH C pasBHTHeM 
y Hero BTOpOM CHrHaJIbHOW CHCTeMEI. 

Pa6oTa MpoBosNacb B AHTPONOHAHHKe MHCTUTYTA (c. [lapsioBo) Ha 3 06e3b- 
‘aHax (tmumnanse) — Jlage, Pose u Bogo — no MeToAMKe ABuraTeJIbHBIX yCJIOB- 
HEIX pedpekcos. Bo BpeMa OMbITOB OOe3bAHa HAXOAMMACb B CBOCM BOVIbEPE, Kya 
YW MojaBanuch x%KeTOHL! pasmM4unoH KoMdurypaluu: KBaspaT, KpyT, TPCyTOvIb- 
“HHK, MPAMOYTOJIbHUK M WeCTHYFOJIbHUK. 7KeTOHDI OTMYaIMCh APy? OT apyra 
_TOJIbKO 110 dopme. B Teyenue onbita o6e3bsaHe JaBasocb oT 10 go 20 u Govee xe- 
TOHOB OAMHAaKOBOli u pasmMuHON opm. Ilaysa Mexy ouepeAHol mosayel »%eTO- 
Hop cocTaBaauia 1—5 mun. Karkapilt pas, Kora oOe3baHa Opasla OHH M3 Ipelb- 
ABJIACMBIX efi 2KETOHOB M OTaBasla erO 9KCMepHMeHTaTOpy, OHA NOMy yaa MOA 
KpemieHwe B BHe NILA (opexu, KOH@eTHI, MOJIOKO), He BXOAleH B ee MOBCe- 
JHEBHBIM MMULCBOH pallHOH, WIM B Bue NpewMeTa (urpylIKH), BbISbIBaBIerO HH- 
“TCHCHBHY!O OPHeCHTHPOBOYHO-HCCeELOBAaTeJIbCKYIO PeaKIHto. yKeToHaM orpeye- 
_ sl@HHOM KOHUurypallun CoOOTBeTCTBOBAO CTPoro oupeleseHHoe MoAKpenieHHe. 
B Harem uccielopaHMu o6e3sbaHa 3a MofaHublli 9KCHepHMeHTaTOpy KBaypatT 
noulyuasia opex, 3a Kpyr — KondeTy, 3a MpAMOYTOJIbHUK — MOJIOKO, 3a e- 
CTHYFOJIbHUK — urpyuiky. TpeyrouIbHuK HH TMULeH, HH HIpyuwIKOH He NOAKpell- 
JIacH M TaKYM OOpa30M CTaHOBHJICA TOPMO3HbIM (qucbbepeHItHpOBOUHEIM) 
CHTHAJIOM: XKeTOH TpeyrosbHOl dopMbl OOesbAHa MepecTaBasa OpaTb HW Mpeb- 
ABJIATh SKCHePHMeHTATOPY. SKCIEPHMeHTH! NPOBOMMWIMCh B YTPCHHHE Yacbl Ha 
cboHe BBEICOKOM NHILeBON BO3OYIMMOCTH XHBOTHBIX. 

; TlopaoK MocTaHOBKH OMLITOB Obl caeqyiouui. Buauae y 00e3baH Obl 
BLIPAOOTAHHI JBUTAaTeJIbHbIe YCJIOBHbIe peieKcbl Ha KBaLpAr, gaTeM Ha KpyT, 
'B MocuelyrouleM Ha TpeyrovJIbHHK (qucbepeHttMposka), Nocme wero Ha IpAMO- 
YFOJIbHUK HM, HAKOHEL, Ha WeCTHYTOJIbHHK. B KaxkJoM onbiTe o6e3bAHe aBaJIOCb 
10—20 omunaKkoBbIx 110 ope 2KeTOHOB. YcuOBHBIe petp/leKCbl Obl O6pas0BaHbl 
c 1—2-ro coueraHua uM ympouenbi B TeueHue 12—15 9KCIepHMeHTAJIDHPIX muen. 
Tlubbepenuuposka oOpasoBasacb Ha 8—25-M MpHMeHeHUH TOpMO3HOrO pasqpa- 
sKuTema. Tloce Toro Kak yCJIOBHbIe ABUFaTesbHbIe peseKCHl, BbIp aOOTAaHHBIe 10 
OTICNIbHOCTH Ha pasJIMUHbIe YCJOBHbIC pas{parxKHTCJH, ObIIM YIpOUeHb!, B WaJib- 
HelileM — IyTeM MOCTAHOBKH CIeIHaJIbHBIX OTIbITOB, (byHKIMOHAJIbHIX TIpoO— 
BLIACHSAJICA (pH3HOJIOrHYeCKHH M€XaHH3M, N@KaHH B OCHOBE CJIOMKHOTO MoOBese- 
HUA O6C3bAH B CbopMe H38OupPaTeIbHOrO AKTHBHOLO BbIOOPa 2KETOHOB UM CHPHAJIN3a- 
uu umu. Bausy MAeCHTHYHOCTH NOJYYCHHBIX AaHHbIX MPH MHOPOKpaTHOH MocTa- 
HOBKe OMIITOB MocemHero 9Tama y BCeX OObE3bAH, NPMBOAMM MpOTOKOW onbita 

ToubKO Ha oGespaHe Jlage (Ta6n. 1). 
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Hagas OnvmeNeigsnd Ind octens 


Ta6Omuna 4 


Ne 
coueTaHHuar 


Unucno 4 dopMa *xeTOHOB 


NOJYUeHHbIX 


NpeTbABJICH- 


He BSATbIX 


Ilpumeyanne 


o6e3baHon |HbIX O6e3b2HOK o6e3sbxAHOLK 
1536 5 KBagpaTos | 3 kBaypa- | Cut y pellleTKH BOJIbepa. 
Ta Beper mo ofHOMy %KeTOHYy Toppa u or- 
1435 4 Kpyr 4 Kpyr qaet akcnepumMentatopy. Ilomyuaer 
936 1 mpsamo- | 1 mpsMmo- | COOTBeTCTBYlOllee NOAKpenvwenne. Ect, 
yrOJIbHUK yl OJIb- ( mbeT. CuquT cnOKOHHO. 
HHK | 
2 KBajipa- 
ra ) 
F Uepe3 5 MUH. RaHO 5 Tpeyro/bHHKOB 
235 5 Tpeyrouib- = 5 Tpeyroub- | He 6eper 
HHKOB HUKOB Uepe3 5 MHH. JlaHbl 2KeTOHEI B dopMe: 
KBajipata 
1541 |5 xpagpatos |5 KBanpaTos Cur y pelieTKH Bowbepa. Bepet KBa- 
patTbl wu ormaer ux. Tlomyuaer ope- 
we ers 
1546 | To xe To xe To me 
1554 ” ”» 
4556 fs s ” ” ” ” 
” ” ” ” 
1964 BD © & hos 3amesna Ha NoKy 
1566 Df ae) | ots Cnesna. B3ada KBagpatsl, oTfana. Ecr 
1574 » » ” ” Ecr 
1576 SULA 
1581 : _ ” ” be] 
BSG Ng) 8 are f 
4594 f if ” »” ” 
4596 a rs » » ” 
1604 > ” ‘ 9 9” ” O a 
AO KBafpata | 3 KBaypata KBafpaTa B3asa, OTAala. Opexu B3A 
aN a Ja, HO He ecT 
1603 « KBawpata | 1 xpagwpat | 1 kBagpaT | 1 KBagpaT_B3ama, oTfqana. Opexu He 6e- 
: per 
1604 1 KBagpar = 1 kBampaT | Kpagpatst we Oeper, opexu He ecT 
Yepes 5 MMH. aHbl 2KeTOHLI B (opMe’ 
Kpyra 
1436 5 KPyroB 5 KpyroB — M3 pcex (buryp Oeper ToubKO Kpyru © 
4444 To xe To xe oTylaeT HX. CbefaeT nlopkpenstenue 
1446 Ce Jace To «xe 
1454 ” » ) » ” ” 
1456 aes a es, Ecr Kon(deThl. BasIO 
1464 rug) re To xe 
1466 was 2 Kpyra 3 xkpyra | B3ana tompKo 2 Kpyra. Ecr nexoTa 
1468 2 xKpyra 1 Kpyr 1 Kpyr YKeTOH B3ANa, NOMOMKUMA Ha Nom. CHoBa 
489 rl B8aua, OTHanIa. Kondery He ect 
1469 ONE — 1 Kpyr He Geper Kpyrop Uepe3 5 Muy. WaHbe 
2KeTOHbI B (OpMe MPAMOYrOJIbHUKAa 
937 5 MpsiMo- | 5 Tp AMo- — Bui6upaer a Beat Ray 
YPOMBHUKOB | yronbHHKOB Holi dopmpl, oTgaet. MowoKo mbet 
942 To xe To xe a4 Ate se a 
947 S15 > ba 
952 n ” n ow. ” » 
957 4 Fi ” ” <a ” ” 
962 bs 4 ” ” neki » ” 
967 ape f um ue hs 
972 ” » ” ” 
»  » 2 T1psimMo- 3 lpsmo- | MogoKo He bet, BbIMBaeT Ha NOM 
an ; YOJbHUKa | YrOuIbHUKa 
974 2 TIpsiMo- — 2 upsamo- | IIpsamoyrosbHuKku He GepeT 
yrOJIbHuKa + a ; 3 
yroubHuka|Uepes 5 MMH. MaHbl %KeTOHb! B PopMe 
OA aeiane WecTHYrOubHUKAa 3 
e 5 mwecTH- = | Beper  xeroubl, orgaet. KopodouKol_ 
JTONBEMKOE | -VrOuIbHuKOB urpaer. Bee xeTounl (Kpyru, KBaqpa- 
| TbI, IPAMOYPOJbHUKU JI@KAT Ha MOY). 
2246 | To xe To xe — CuguT B yrualy, pasrpeOaer durypbe 
ogee [ H BbIOUpaeT TOJbKO MIeCTHYTOJIbHUKH. 
aaue aos yoo» a | OtjaeT UX NO OfHOMY, Towyuaer WH- 
) 
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JMHAp, HanomHeHHbIM Boon. Mrpaer. 
Mrpyuiy yfaetca oro6patb c Tpyyzom 


I] poqomKenne 


- YQucao HW tbOopMa *#KeTOHOB 


ccoueranua | momviedHbix | mpesbABeH- | He B3ATHIX IIpumMedanue 
o6esbaAHOnt §©|HbIX O6e3bAHOH| OOe3bAHOT 
5 wecTH- 5 wecTu- 
2261 |yrombHUKOB  |yrOJIbHHKOB — To xe 
2266 ” ” n ”» ns ) ” 
2271 » ” » 7) i ” ” 
2276 » ” » ” dies » ” 
2281 » » ” ” Tae ” » 
2286 ” » ” 2 G4 ” ” 
2291 » ” ” » ve ” ” 
2296 ” ” ” ” a ” ” 
Oro6paH WuAMHAp — OOMeHeH Ha 3aMOK 
2304 se ts) 4 mectu- 4 mectu- | Beper ToubKO OHH WecTHyrOubHUK 
VrOubnuk, | yXO1BBAKA 
2302 4 WecTH- ae 4 mectu- |Mrpyuixa aexKuT Ha nosy. He OepeT 
yrOJIbHHK yrOuJIBHUK H He NpeAbABIAeT WeTOHA IlecTH- 
yrOJbHOH (OpMBI 


Kak BH{HO M3 mpuBeyeHHoro npoToKoua, Jlaqa, mp nWosaye eli B Hauale 
OMbITa pasHooOpasHbIX 2KeTOHOB, Opadia HX MOAPAA H NpeA,ABJAA 3KCII€pHMeH- 
ratopy. [ImmeBoe moxKpenienHe OXOTHO Cbefala. B j\amibHeuiem OOe3bAHe 
J\aBaIUCb X%KCTOHHI TOJIbKO KBa[paTHOH (POpMbI, M MO Mepe YBC/IHYeHHA HX qucyia, 
a BMeCTe C 9THM HM YBe/IMUCHHA KOJIMYECTBA MOMyyaeMoro HM CbeMaeMOro CrO TIHULC- 
BOrO TlosKpenseHuA (opexosB) y Hee HacTyNaya MMUleBad awanTalnA K J{aHHOMY 
BLY MHWL M YaCTHUHOe HACHILICHHe UM. B cpxa3u c 9TuM Jlaga mpeKpaliiasia ecTb 
OpeXH, a 9TO, B CBOIO O4epeb, BE/IO K TOMY, 4TO OHA nepecTaBaula OpaTb U Npeb- 
ABJIATS KBapaTbl, C/ly2KMBLIME YCJIOBHbIM CHTHaJIOM AaHHOrO BUA THUMM. Tpe- 
-YTOJIbHUKU, CHIHAaJIbHOe 3HAYeHHE KOTOPEIX HOCHO TOPMO3HBIt xapakTep, Jlana 
He Opasa c nepBow MoayH HX B OTIBITE. V36upatebHad aKTHBHOCTb BbIOopa H 
CHTHAJIU3allMH HaCTYMMJIa C MOMEHTA NOadH OOeSbAHE 2KCTOHOB B cbopme Kpyra. 
Jlaya Temepb He Opata mo6y1o durypy, Kak 9TO Aesdaa B Hauaue ombiTa, a 3 
Bcex Quryp pa3M4HOH KOHPUrypallMv, HaXOMAULHXCA B KJleTKe, BbIOMpasa 
TOJIbKO KPYTH, BO3Bpallaia HX IKCHepHMeHTATOpy H Cbedava mouyyaeMoe TH- 
wleBoe MoyKpensenue (KoneThI). Ho 3aTem y Jlaqbl H K KoH(peTaM HacTyMaJa MH- 
WeBad ajlanTaluaA HM BOSHUKaO HaCbIIeCHHe MMH. Oua He Opasia KoNeT, He evla 
AX HM Kak CyIeCTBHe 3TOFO — OTKAaSbIBaaCb OpaTb H NPCASABIATS 2KCTOHDI B cpop- 
me Kpyra. M BHoBb B MOBeACHHM OOC3bAHI HACTyMMNa W36upaTeIbHad AKTHB- 
HOCTb BbIOOpa HM CHTHAIH3all\MH — OHA Pa3bICKHBaa CpeAH BCX TIpOUHX 2%*KeTO- 
HOB TOJIbKO TOT, CHFHabHOe 3HayeHHe KOTOpOrO paHee ObIIO YCJIOBHO CBA3aHO 
 C OMpeseeCHHbIM BHOM MHL — MOJIOKOM, — MpAMoyro/ibHuk. B stom cilyuae 
wuHamuka mopeyenua Jlaqpl Obla TaKOl we, KaK M MIpH MPHMCHeHHH KBajipaTOB 
wv Kpyros. Ilo mepe HacbilleHHaA MOJIOKOM (Kak paHee opexaMH KoH(beTamu), 
OHa OTKa3bIBasacb OT MoslOKa, a BCJe 3a STHM NepectaBawla OpaTb *KeTOH — 
IIPAMOYFOJIbHHK HM CHPHaJIM3HpOBaTb HM. Tlopegenue Jlaypt H3MeHHJIOCb C MO- 
MeHTa MOauH el 2KeTOHOB, CBASAHHBbIX C MPpoBOH MexATeJIbHOCTHIO. O6e3bpaHa 
AKTHBHO HCKavla Terlepb 2%KeTOHbI WIECTHYTOMbHOH (opMbl, Haxofua UX cpeqHu 
*KeTOHOB MHOll KOHUryPallHH HW MpeAbABAMA SKCIEPUMCHTATOPY. Tlomyuns ur- 
pywiky, Jlaga urpama c He, HO 10 Mepe IIPHBbIKAaHHA nepecTaBala MaHunyJIA- 
poBaTb €10, IpeKpawlasa BbIOMpaTb INeCTHYTOJIbHUKA HW CHTHaJIM3MpOBaTb MMH. 
CoppemeHHad (pu3HosorHaA XapakTepusyerca 3HAYHTEJIbHbIM WHTepeCOM 

K TpoOseMe BpOKJCHHDIX H IIpPHOOpeTeHHEIX (POpM NOBeACHHA MKUBOTHDIX. 
K uncay BbIpaGoTaHHbIX (OPM MOBeeHHA MO*HO OTHECTH H TloBeeHve Hallux 
o6e3bAH B 9KCHepuMeHTe, mpoTeKatousee B Cbopme W3OHpaTeIbHOrO AKTHBHOTO 
‘ppidopa u curHamu3anun. Ham yalocb yCTaHOBHTb, uTO TOAKpenIAA MMULeH 
WIM TIpeIMeTOM (urpyUIKOH) J BHraTe/bHbIe aKTHI o6e3bAH — B3ATHE HM NpeAbAB- 
JICHHe 2KCTOHOB, — Mbl OOPa30BHIBaJIH YCJIOBHbIC CBASH MCAKILY cbopMoH »KeTOHA, 
OMPeAeJICHHLIM JBHTAaTeJIbHbIM aKTOM H 6e3yCJIOBHBIM MOAKPEIJIeCHHeM. Co3j1a- 
Bad CHCTeMBI JIBUTAaTeMbHBIX YCJIOBHEIX pepIeKCOB Ha MIMUeBOM H HTPOBOM m0 Jl- 
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KpemieHHaAx (4), MbIT€MCaMbIM OOpa30BbIBaJM CBA3H 3PHTCJIbHbIX H KHHeCTeTH- 
yeCKHX H€PBHbIX KJI€TOK C JBHraTeJIbHbIM WeHTPOM KOPbl TOJIOBHOFO Mosra 4H, 
B CBOIO OYepesb, ITOFO MoceqHerO — C MMUEBIM MH MIpOBbIM WeHTpamu. Buaro- 
aps WBYCTOPOHHeEH MpOBOAMMOCTH BOSOYKACHHA HW HaIMUnIO OOPaTHbIX CBAseH, 
OHO MOFJIO IpOTeKaTb B BLIPAOOTAHHBIX CHCTeEMAX YCJIOBHEIX HM O€3YCJIOBHBIX ped- 
JICKCOB B HalipaBJICHHH OT JBUTaTeJIbHbIX KJIETOK K MHUCBOMyY H HIpOBOMy LeH- 
TpaM HIM B OOpaTHOM HalipaBJIeHHH: OT NMUEBOrO HIpOBOrO WeHTpoB K Bura- 
TCJIbDHbIM KJICTKaM. 

B onbiTax nmocuieqHero 9Tala, MOBbIMAA WIM NOHWKAA BOZOYUMOCTh B Oe3y- 
CJIOBHbIX I€HTpax MyTeM HACbINLeHHA, aallTalHu WIM TOJOLaHUA, MbI CO3qaBasu 
6larOnpuATHBIe WIM HEOMArONpHATHHIe YCJIOBUA IpOTeKaHHA BO3OyKeHHA B OO- 
PaTHOM HallpaBJeHHH, T.€. OT MMUIEBOrO HIM MpoOBOro WeHTpa K JBHTaTeJIbHBIM - 
KsleTKaMm. [JoBbimaad BO36YHMOCTb MHMeBOrO WeHTpa K ONpesevIeHHOMY BAY MH- 
IH HIM BO3OYAMMOCTb MIpOBOrO WeHTpa, MbI OOYCJIOBJIMBaIH TEM CaMbIM Teye- 
HHe BO3OyKJCHUA He TOJIbKO B OOpaTHOM HalipaBJIeHHH, HO HW H3OHpPaTesbHO NO. 
ONpeMesICHHBIM CHCTeEMaM YCJIOBHO-G6e3yCJIOBHBIX cBa3eH. IlosTomy o6e3baHa 
Opava 2KeTOH OMpeleeHHOH KOHurypalun, C PopMok KOTOpoOroO paHee Obl CBA- 
3aH COOTBETCTBYIONIMH BU MHULeEBOrO HJM HPpOBOrO NOAKpenJieHHA, IpebAB- 
JidJia erO H TEM CaMbIM CHTHAJH3HPOBala O MOTPeOHOCTH B STOM ONpeseJIeHHOM 
CopTe IHIIM WIM B Mrpyuike. 

TaKHM O6pa30M, «MpOH3BOJIbHOCTb» aKTa OOe€3bAHLI B (OpMe 3JIEKTHBHOTO 
BbIGOpa HM CHrHaH3aluH Oba OOycnoBseHa H30MpaTeNbHOCTbIO pacnpoctpaHe- 
HHA BO3OyKTeEHHA MO ONpeseseHHOK BbIpPaOOTaHHOH CPyHKUMOHAIbHOM CHCTeMe 
YCJIOBHO-6e3yCJIOBHbIX CBA3eH, CTeMeHbIO BOSOYJMMOCTH B IIMIJCBOM H HIpOBOM 
yCJIOBHOM HM Oe3yCJIOBHOM WeHTpax, B3aHMOfelCTBHeM OOpa3OBaHHbIX CHCTeM, 
UpeSBbIVaHHbIM MHOTOOOpasHeM YCJIOBHBIX CBA3eH KMHECTeTHYeCKOFO aHasM3aTO- 
pa H JIBYCTOpOHHeH MpOBOAMMOCTHIO BO3Oy2xKTeHuA. TaKOBbI, BOSMOXKHO, (u3HO- 
JIOTHYeCKHe Me€XaHH3Mbl, JleKalllHe B OCHOBE BbIIMeyKa3aHHbIX aKTOB MOBeeHHA 
O6e3bsH, BLIPAOOTAaHHBIX HaMH B 9KCIepHMeHTe. 


Uuctutyt dusvouornu um. VY. TI. Tlapnona Tloctynuso 
Akajlemuu HayK CCCP 6 III 1961 


HWMTHPOBAHHAS, JIATEPATYPA 


1A. HW. Cuactuni, PKypH. Bbicu. HepBH. JexTeIbHoctu, 7, B. 2 (1957), 
2 A.W. CuacTubl it, Kypu. Bbicm. HepBH. JeaTembHocTH, 7, B. 3 (1957). % W.11. Ias- 
J.o B, Hoa. co6p. cou., 3, KH. 1, Mag. AH CCCP, M.— JI., 1951. * JI. A. ®upcos, 
DKypH. BBICII. HepBH. esTembHocTu, 5, B. 6 (1955). 
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ic. 1. Yuacroxk Mesonedpoca sapompiuia 7,5 MM (a) Puc. 2. Toueunpie Kanaibubl 3apogpiua 7,5 mM (a) 
H 20 mm (6). Ox. 7, 06. 40 X vu 30 mM (6). OK. 15, 06. 90 X 
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IMBPHOJOTH 


M. b. HOBHKOB 
PA3BHTHE ME30HE®POCA Y UEJIOBEKA 
(IIpedcmasaeno axademukom A. H. Baxyaeooim 29 XII 1960) 


Tleppuunad nouKka YesOBeKa MHOTOKpaTHO CJIyKHJIa OOBEKTOM M3ydeHHA. 
OjHako 10 psy BoMpocoB MopboulorHa MezoHedppoca — Oo ero (popme, cTpoe~ 
HUM cocykucToro KiyOouka M KaHasblleB, rHcTOreHese MepBHYHOM MO4KH H 
[ip.— B MHTepaType HMeIOTCA MIpOTHBOpPeyHBble JaHHEIe. Hexotopbie ocodeHHO- 
CTH OpraHa B HayKe COBepllleHHO He OOcyxasCb. Hu ofvH U3 aBTOpOB, 
3AHUMaBIUHXCA U3yyYeHHem TucTOreHesa NepBUYHOH MOUKH yenopeka((! *) Hw ap.), 
He yIOMMHAeT O TOM, YTO MesOHe(ppoc YeMOBeKa PasBUBaeTCA B TENCHU KOPOTKO- 
TO BHYTpHyTpOOHOro Mepuosa ero CyllecTBOBaHMA. 

Mbt 3afanucb WeuIbIO BLINCHUTb, KaK M3MeHAIOTCA B Tipollecce OHTOreHesa 
yenoBeKka: (POpMa NepBUYHON MOUKH, THCTOMOrMYeCKOe CTPOeHHe BCeX CC yactTen, 
MX paciojoxKeHue HK B3AMMOOTHOMIeHMe Mey HMMM, a TakwKe KaK PasBUBAcTCs 
COCIMHUTeIbHaH TKaHb Me3sOHepoca. 

Pa6ota Oblia BbINOMHeHAa Ha 3apOfbilllax YeNOBeKa OT 7,5 20 30 MM 3aTBIVIOU- 
HO-KONUYMKOBOL JWIMHbI HU Mviofax oT 33 yo 40 mm jab. Mayuenve Beocb M0: 
Cep¥sAM TUCTOMOFMYECKUX Cpe3OB SMOPHOHOR HM MWIOLOB, NOABEPIMUXCA CHCA 
HOM OOpadoTKe u oKpacke. B oTjlebHBIX CyYaAX M3TOTOBIAJINCb rpacbuyueckue- 
PeKOHCTPyKUMM HW BOCKOBbIe MOJe/IM epBUYHOH MOUKH YeOBeKA, 

_ Ha ocHopanuu walliMx MccyeqOBaHHH MOXKHO CKa3aTb, YTO BCE SJICMCHTPI Me- 
30He*poca pasBUBaloTCA. 

_ Y smMO6pnona 7,5 MM NepBHUHaA MOUKa MpescTaBseHa TesIOM OMHHAaKOBOM LIM- 
puHEI NO Bee AuMHe; y sapompieli 20—25 mM ona NocepeAMHE MIMPe, TEM y Kpa- 
es. Y 3apombina 7,5 MM MOvedHbIe Teblla MesoHePpoca PacMO/O*KeHb! OHO 3a 
WipyruM, cTporo B pA M Ha paBHOM yJlaseHHH OHO OT Apyroro. Kny6oukh, paB- 
HO Kak M KaHaJIblibl, XOPOWO pasrpanWueHbl 3HAYHTeIbHBIMM MpOCsOMKaMu Me- 
‘3CHXHMBI. Y 3apombuen 13,5—20 mm moyveyHble TesbIla CKONMAIOTCA Ha HeOOJIb- 
WOM, CpefHeM yyuacTKe OpraHa, OYe€Hb TeCHO MEK coOol H He B pA, a OHO 
Ha ipyrum. Mexzy noveuHbIMM TeJIbIaMM UMeeTCH OYeHb TOHKAA COCHHHHTCI b= 
HOTKaHHad Mpocmolika. B MpOKCHMaJIbBHOM M JMCTaJIbHOM KOHIAX me30Hedpoca 
TOUCUHBIX TeNeIL HET COBCeM: 3/eCb HaXOMMTCA TObKO 3apOfbilleBaA COeLMHH- 
TebHad TKaHb. Y SMOpHoHoB 7,5—9 MM B MOYeYHOM TevIbile elle HET HAaCTOALMMX 
‘COCyOB, a MMeIOTCH JIMUIb cocynucTHe MoOcTH. Y IMOpHOHOB 13,5—20 mM B ro-- 
UeUHbIX TebUAaX ONPeeMAIOTCA OMMHOUHbIC COCY AP. Y saponpuna 30 MM HY M10- 
JOB B MOYEUHEIX TeIbUaX HMEIOTCA HacTOAMIMe COCYAMCTHIC Ky€ouku, CocyJH- 
CTbIe HOMOCTH, TaK #%Ke KaK M COCY/IbI MOUCUHBIX Teel MesOHE*poca, pasBUBAlOTCA 
3 M@3CHXHMBI, KOTOpad MpOHUKaeT B MoveuHbIe TetbUa. Specb OOpasyiorcs Tea,. 
CXOMHbIe C KPOBANLIMH OCTPOBKaMH, B TIpolecce Lucbep eHUMpOBKHM KOTOPHIX TOMB: 
wisiotcsa cocybl. Kancyna, okpyxXatomaaA cocyfucTylo nosoctbh y 3MOpHOHOB: 
HeOOMbINON TMHbI, HIM COCYIMCTHIM KnyOoueK y CO/IIMX 3apombiien, MOCTpo- 
€HbI H3 JBYX SMMTeMaNbHbIX JIMCTKOB—lapHeTaJIbHOTO H BUCIepabHOTO. ¥Y 9MO- 
puonos 7,5 u 9 MM BHCHepasbHbI JMCTOK Kalicysibl OOpasoBaH US MHOTOpsJHOFO- 
BbICOKOrO anuTesnua; y 3MOpHoHoB 13,5 u 20 mM — u3 omnocnofHoro KyOu4e- 
ore snuTeiua; y 3apompina 25 MM My MyIOL0B— U3 OMHOCMOMHOTO MOCKOTO: 
pnutenua. IlapveTanbHbl JIMCTOK KalcyJIbl TOMBKO Y 3apoybliiell HeCOubIOH 
{WMHbI MocTpoen 3 OfHOcMOHHOrO KyOuYeCKOrO STIMTeIMA, a y BCeX APyTHx 
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M3YYCHHBIX HaMH 3apOJblllel MH MIOJOB OH OOpas0BaH OJHHM CJIOeM IJIOCKU 
3THTeIMaJIbHBIX KleTOK. M3MeHseTca BbICOTa HM NOMepeYHHK MOUeUHBIX Tevell 
y 2MOpHonoB 7,5—13,5 MM NonepeyHHK moyeuHOrO Teblla paBeH 160—180 yp; 
y 3apoypunel 20—25 mM sTOT 2Ke pa3Mep OKa3bIBaeTcA paBHbIM 100 pW; y m0z0 
MONepeYHHK MOYeUHBIX Teel, yMeHbulaeTca O 40—50 vw. Bicora moyeunor 
‘Tesbila y IMOpHOHOB 7,5—13,5 mM paBHa 200 y, a y 3aposbluel OombWeH IMHb! 
WM Y MIO0B yMeHbuaetca ZO 1O0O—120 wu. Ha paHHux cTaquax pa3sBUTHA Yes0Be 
Ka MOMepe4YHHK H BbICOTa MOYEUHBIX TeJell IpHMepHO OAMHAKOBbI, a y OOS 
3apOfblilel H y MIOKOB BbICOTa MOYeUHBIX Teel, CTAHOBHTCA B3 pasa Sobel, 
yeM HX TOMepeuHHK. 

[loveuHble KaHaJIbIbl MepBHYHOH MOUKH YeOBeKa B MpOlecce pasBUTHA TaK- 
»Ke H3MeHsIOTCA. Y SMOPHOHOB 7,5 H 9 MM KaHaJIbILbI Ha BCeM IIPpOTAXKeHHM CO- 
BePWIeHHO OJHHAKOBbI. OHH MOCTpOeHbI H3 BbICOKOrO MHOFOsAepHOrO SIMTeIHA; 
MpOTOMMa3Ma SMHTeMaIbHbIX KJIETOK COJepxXHT MHOFO 3e€pHHCTbIX BKJIIOUeHHH. 

B nepBHuHOH mouKke 3aposbuia 13,5 MM HMelOTCH MOYeUHbIC KaHaJIbIlbl JBYX 
‘THHOB: OJHH KaK MO WHpHHe, TaK HM MO CTpOeHHIO TaKHe Ke, KaK y 2MOPHOHOB 
“MeHbINeH JJIMHbI, a pyre — 3Ha¥HTeJIbHO yxKe MepBbIX, OOpa3sOBaHbI H3 OHO- 
CJIOHHOrO KYOHYeCKOrO SITHTeHA WH B MpOTOMIa3sMe STHX KJETOK BKJIOYeHHH He 
CoqepKHTCH. 

Y sapogpuueli 20—30 MM U y NVIOJOB B NepBHYHOM NOUKe HMeIOTCA KaHaJIbIbl 
‘TpeX THMOB: OJHH, HMerOllMe WIMpOKHM AHaMeTp MH NOCTpOeHHble H3 OAHOCIOMHOFO 
BbICOKOFO STIHTeIMA, XAPAKTEPH3YIOTCA OTYETMHBOH MOJAPHOCTbIO HX KIIeTOK — 
B allMKaJIbHOM KOHI[e KJI€TKH MHOrO 3e€pHHCTHIX BKJIOUeHHH, a KeTOUHOe APO 
OTTeCHeHO K Oa3aJIbHOH MeMOpaHe; KaHaJIbI[bI BTOPOrO THMa, TaKKe MOCTPOeHBI 
M3 BbICOKHX 9SIIMTeJIMaJIbHbIX KJI€ETOK, HO B MX MpOTOMasMe HET BKJIIOUeHHH, TH- 
aMeTp 9STHX KaHaJIbleB TakxKe OOJIbUIOH; CTeHKa MOYCUHBIX KaHaJIblleB TpeTbero 
THIa, ABJIAIOULMXCA HavOolee y3KHMH, COCTOHT H3 OfHOrO COA KYOHYeCKOTO 
SNUTeIUA; MpOTOMia3Ma STHX KJeTOK Wpo3spayHad. Y s3apojbllia yesOBeKa 
7,9 MM TO¥euHBIM KaHaJiell BCerfla 3AHHMaeT MECTO CTPOFO MOM COOTBETCTBYIOLIMM 
-TIOUCUHBIM TeJIbILEM,OT KOTOPOrO OH Ha¥HHaeTcs; OH B 2,5 pasa AIMHHee KyOouKa 
HW Ha CBO€M MpOTAXeHHH OOpasyeT 2 U3srHuOa, pacIOJIOKeHHbIX B OLHOM MOCKO- 
cTH. KavaJibUbl NepBHYHOH MOUKH 3apOfbllleH OObIeH TIMHbI HW, OCOOeHHO, 
IJIOLOB 3HAYHTeIbHO IIpeBOCXOAAT MO CBOeH WIMHe KyOOUKM — OHH JIMHHeEe; 
meTeoOpasHble U3rHObl KaHaJIbIeB PaCIOJIOMKeHbI B Pa3HbIX IJIOCKOCTAX. 

Takum o06pa30M, KaHaJIbIibl Me30Hedpoca, HMerloliHe HaHOOMbUIMH WHamMerp 
H IpOcBeT, MOCTpOeHHbIe H3 BbICOKHX SMHTeMHaJIbHbIX KJICTOK, COepKalllux 
B IIPOTOMIa3Me 3e€pHHCTHIe BKJIOUCHHA, H HAYMHAIOUIMeCA OT KalicyJIbl MOYeYHOrO 
TeJIbILa, MOXXHO CpaBHHBaTb C TeMH KaHaJIblaMH, KOTOpble B MO¥Ke B3pOcJOre 
YeNIOBeEKa Ha3bIBalOTCA TlaBHbIM OTZeOM Hedpoua. J pyrve THMb KaHaJbileB 
MOryT HeHTHPUIMpOBAaTbCA C BOCXOAALIHMMH H HHUCXOAMIMMH OTeaMU TeTeJIb 
Tense JjebHHHUTHBHOH MOUKH YemOBeKa. 

CrpoMa MepBHYHOH MOUKH 9IMOpHOHOB HeOOMbIIOM TAMHbI CosepxKHT MHOTO 
3apObIMeBOH COCAMHUTeIbHOH TKaHH, OKpy2KalolleH NOvUedHbIe Tesiblla HW Ka- 
HaJibitbl. B nepBHYHOH NOUKe 3apoOsbIeH YenoBeka 20 Mu 25 MM HM Y HOROB cTaO 
3HaYHTeJIbBHO MeHbIlIe Me3eHXHMbI. M3 BOMOKHHCTEIX CTpyKTYp COeMMHUTeEIbHOH 
‘TKAaHH B M€pBHYHOH MOUKe 3apOJbIMeH MH NOOB MpeocbalaloT aprupopusibuble 
BOJIOKHa, KOJIJIafeHOBbIX BOJIOKOH 3eCb 3HaUHTeJIbHO MeHbIe, a 31aCTHHOBBIX 
HeT COBCeM. 


Tloctynusio 
7 XII 1960 


HWUMTMPOBAHHAA JIMTEPATYPA 


+A. Bunorpazos, Uccneqopanua 10 adaTOMHH H MaTOJOrHH MoueK y YeMOBedeCKOTO 
mona, Jtucceptauua, 1900. 7 TI. Pep Ke, Uacroad sm6pHosorua uenoBeKa, 2, Pura, 
1957. %0O. Tpuroposa, Bospacrdoe passurue mouex, Jucceprauna, 1941. 
4B. Tou kos, Yue6uuK anatomuu uenoseka, M., 1953. 5 W. Felix, Hdb. d. Entwi- 
cklung d. Menschen, 1911. ® A. Fischel, Lehrbuch d. Entwicklung d. Menschen, 1929. 
“F. Kozlik, B. Erben, Zs. mikr.-anat. Forsch., B-38, H. 3 (1935). ® H. Piper, 
Arch. Anat. u. Entwicklungsgesch. Anat. Abt., 1900. ®Schikinami, J. Contr. tc 
tembriol., Ne 3 (1927). 


768 


